Are Plant-based Softgels the New Gold Standard

for Pharma?

Softgel capsules are gaining popularity
throughout the nutraceutical and
pharmaceutical industries. As well
as safely facilitating the delivery of
poorly-soluble active pharmaceutical
ingredients (APIs), softgel technology
offers a number of benefits over other
oral dosage forms, including versatility
and rapid absorption. Moreover, they
are widely accepted amongst the
growing global population - who
are taking more supplements and
medications than ever before to
maintain their health - thanks to
ease of swallowing, convenience and
quick onset of action, making them
the preferred dosage form for manu-
facturers, consumers and patients alike.

Driven by their wide approval as a
delivery format, continued innovation in
soft capsule formulation, and the thriving
pharmaceutical and supplement industries,
the global market for softgel applications is
predicted to grow at a CAGR of 5.4% between
2018-2023 - reaching $316.6 billion by 2025
Gelatin-based softgels are the current gold
standard in the pharmaceutical industry.
But with new high-performing plant-
based softgel solutions on the market, will
vegetarian alternatives take the spotlight?
Below, we outline the challenges associated
with gelatin softgels, the rise in vegetarian
options and how manufacturers can tap into
the plant-based trend.

Gelatin: The Current Gold Standard

for Softgels

With interest in soft capsules increasing
across the consumer healthcare market, the
pharmaceutical and nutraceutical industries
have made it their priority to develop the
perfect softgel delivery system. To date, this
has typically involved gelatin. Derived from
animal sources, gelatin has become the shell
forming material of choice for soft capsule
formulation because of its excellent film-
forming properties and mechanical stability.
Gelatin-based capsules are also much easier
to manufacture than other drug delivery
systems, due to their thermo-reversibility
properties and pH-independent gelling,
and do not require complex formulations

to produce. Moreover, gelatin softgels are
exceptionally versatile, enabling producers
to customise their capsules based on colour,
shape and/or size. Not only does this help
to meet the requirements of different active
fills, but it also allows manufacturers to
create capsules in line with their own brand
and consumer preferences.

As a drug delivery format, gelatin softgels
help to provide incredibly accurate unit
doses safely to patients. When consumed,
gelatin-based softgels are easy to digest,
dissolving within minutes in the human
body. Compared to tablets, hard capsules
and powders, they help to improve the
bioavailability of poorly water-soluble active
ingredients, increasing overall effectiveness
of the drug. They also support a range of
release profiles - from slow release of the
API for delayed drug delivery, to fast or
immediate release - facilitating optimal
drug activity based on patient needs.

In addition to helping manufacturers
achieve capsules with consistent quality
and integrity, that fulfil the end-use
requirements of the application and meet
stringent and evolving industry regulations,

gelatin softgels are popular amongst the
individuals taking them too. Reasons for
this include swallowability, no taste and
convenience - factors which also help
to improve patient compliance. This is
especially important for medications or
ingredients that have a strong odour or
unpleasant taste, like fish oil, which can be
easily masked when encapsulated within
a softgel.

These benefits make gelatin softgels a
popular choice amongst manufacturers and
patients alike, and have enabled gelatin
to dominate the soft capsule market for
several decades.

But What About the Drawbacks?

Like most delivery formats, gelatin-based
softgels have some limitations. A major
constraint is that gelatin is highly water-
soluble, depending on temperature. This is
an advantage in some respects as it allows
for disintegration of the capsule shortly
after ingestion, which is essential for the
delivery of fast-acting drugs. However, it
can mean that gelatin softgels are more
sensitive to heat and humidity. As a result,
the shelf-life of gelatin softgel formulations
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can vary considerably, depending on the
conditions in which the capsules are stored.

An additional challenge with gelatin
capsules is cross-linking. Capsule shell
cross-linking arises from gelatin poly-
merisation - a process facilitated by high
temperature, high humidity or UV light. The
main impact of cross-linking is prolonged
capsule disintegration time, whereby the
active ingredients are released much more
slowly than intended, leading to lower
efficacy of the drug.

Therefore, despite gelatin’s numerous
plus points, drug-makers are exploring
alternative capsule materials that will help
to overcome these challenges, including
synthetic polymers and plant-derived or
natural origin ingredients, like carrageenan
and starches.

The Rise in Plant-based Alternatives
Gelatin alternatives tap into the growing
market for plant-based products, driven by
the mega plant-based trend. Vegetarians
and vegans are opting to minimise, or even
completely eliminate, their consumption of
animal-derived gelatin, increasing demand
for alternative options in the pharmaceutical
and nutraceutical markets. But it is not just
lifestyle choices that determine demand
for plant-based alternatives. Derived from
the bones and skin of pigs and cows, the
inclusion of gelatin means some individuals
cannot consume traditional softgels for
religious reasons. Meanwhile, the increased
awareness of environmental and health
concerns regarding meat consumption is
also fuelling the global drive toward plant-
based solutions. Because of these trends,
the vegetarian softgel manufacturer value
is expected to reach $650 million by 2025,
growing at a CAGR of 7.2%.2
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Compared to gelatin-based softgels,
vegetarian soft capsules obtained from
plant-based, natural origin sources offer
similar benefits, and more. Like gelatin
softgels, they are easy to swallow, have a
desirable texture and offer some flexibility
in terms of capsule size, shape and colour.
Additional advantages of plant-based
capsules include purity, safety, clarity,
tastelessness and no odour. But, unlike
gelatin, high-performing plant-based
technologies are able to overcome some
of the limitations associated with softgels.
This includes enabling higher temperature
encapsulation, allowing better capsule
stability in different temperature and
humidity ranges. Plant-based soft capsules
are also ideal for manufacturers who want
to meet claims for vegetarian, halal and
kosher, as well as non-GMO. For some, such
characteristics make veggie softgels superior
to traditional gelatin-based capsules.

The Formulation Challenge

Although veggie capsules bring several
advantages for manufacturers, their
formulation is difficult to perfect and
not without its challenges. They are
typically more expensive and challenging
to formulate, requiring unique gel mass
preparations. Some formulators have

experienced leakers, low capsule hardness
or slower dissolution of the polymer shell,
for example, whereas other plant-based soft
capsules do not comply with disintegration
time criteria when submitted to accelerated
stability. This means that many veggie
formulations do not meet the necessary
performance standards, with formulators
undergoing many rounds of trial and
error to get veggie soft capsules right. The
manufacturing procedure for vegetarian
soft capsules can be more complicated than
their gelatin counterpart too, because of the
solution’s higher viscosity and processing
temperatures, which requires specialised
features - the adoption of which can incur
costs. And some manufacturers also believe
that the manufacturing process is much
slower and inefficient for plant-based
softgels, and therefore more expensive,
preventing them from exploring veggie soft
capsules further.

Pea Starch Technology:

Unlocking Nature’s Potential

Their formulation may be complex, but
increasing innovation in softgel technology
means that more advanced vegetarian
options are becoming available and they
are rapidly gaining a foothold in the market.

Pea starch technology - a recent develop-
ment - supports the formulation of high-
performing and attractive softgel solutions,
with capsule characteristics including
minimal leakage and no sticking. Unlike
gelatin though, hydroxypropyl (HP) pea
starch alone does not possess the gelling
properties required to cast a homogenous
film and seal seamlessly a capsule. For this
reason, the pea starch must be combined
with other ingredients, like carrageenan,
to achieve gelling characteristics. However,
when mixed together, pea starch and
carrageenan systems are more viscous than
gelatin and jellify at temperatures below
about 85°C, meaning that these types of
soft capsules should be prepared at a higher
temperature compared to gelatin.

Gelatin softgel
capsules

Plant-based soft capsules
(incl. pea starch capsules)

Created using gelatin, an
animal by-product

Created using vegetable
by-products

Highly susceptible to cross-linking,
leading to reduced solubility

Not susceptible to
cross-linking

Integrity affected at higher
temperatures and humid conditions

Maintains integrity at higher
temperatures and humidity

Table 1. Gelatin vs plant-based soft capsules.®
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This offers formulators further advantage
as it removes temperature limitations
associated with gelatin, enabling multi-
ingredient, complex formulations, and the
flexibility to include ingredients that require
higher processing temperatures, like pastes
or waxes. In addition, pea starch-based soft
capsules are able to maintain their integrity
during production and throughout storage at
temperatures higher than gelatin. One study
in a high-performing pea starch formulation,
where capsules were packaged in aluminium
or PVC blister packs, showed that capsules
retained a hardness of 191 N after six months
at 25°C/60% relative humidity (RH) and 17.3
N after 12 months at 20°C.2 Moreover, unlike
gelatin softgels, pea starch soft capsules
exhibit no cross-linking, maintaining efficacy
of the drug. A recent capsule performance
study confirmed this, demonstrating a dis-
integration time of <8 minute after 122 months
at20°Cand six months at 40°C/75% RH due
to no cross-linking.* Table 1 summarises
the key differences between gelatin-based
capsules and plant-based alternatives.

Time to Make the Switch to Plant-based?

Plant-based solutions - like pea starch
and carrageenan formulations - require
higher temperatures to mix, transfer and
encapsulate. However, making the switch
to plant-based capsules is relatively
easy. Pharmaceutical manufacturers can
incorporate vegetarian soft capsules into
their existing gelatin operations with
minimum capital investment by simply

A

adding heat and temperature control
systems to existing equipment. Contrary
to popular belief, manufacturing times and
encapsulation speeds for pea starch capsules
are also demonstrated to be equivalent to
gelatin, with gel preparation of pea starch
capsules equating to approximately two
hours, and equipment speed set to 2-5 rpm.
Drying times for pea starch capsules are
similar too at 4-5 days, compared to 3-4 days
observed with traditional gelatin softgels.

The Complete Solution

Gelatin is an age-old technology. But,
with demand for plant-based alternatives
showing no signs of slowing down, offering
a veggie soft capsule option could
help differentiate pharmaceutical and
nutraceutical manufacturers from their
competition - all while meeting consumer
preferences for sustainable, non-animal-
derived ingredients. Roquette’s pea starch
technology - LYCAGEL™ - brings together
the strength of nature with leading scientific
expertise to create a nutraceutical and
pharma grade-ready application with
advanced performance characteristics,
including excellent film-forming properties
and easy drying with no stickiness.

Ready to unlock nature’s potential? Learn
more at: https://roquette.campaign.page/
lycagel?utm_source=international-pharma-
ceutical-industry&utm_medium=text&utm_
campaign=lycagel&utm_term=vegetarian-
softgels&utm_content=feature-article-link

REFERENCES

1. Research and Markets, 2016, Softgel
Capsules Market Analysis & Trends —
Application (Health supplement, Vitamins &
Dietary Supplements, Cardiovascular Drugs,
Anti-Inflammatory Drugs and Antibiotic &
Antibacterial Drugs), End-User — Forecast
t0 2025.

2. Market Study Report. Global vegetarian softgel
capsules market growth 2020-2025. [report].

3. Roquette pea starch performance study, 2020.

Ibid.

5. Roquette data, 2020.

b

Steve Amoussou-
Guenou

Steve Amoussou-Guenou is a Global
Technical Developer with Roquette.
With more than 12 years of experience
in the pharmaceutical industry, Steve
leads all aspects of technical support
for Roquette pharma customers,
including helping them in the use of
Roquette excipients for their pharma-
ceutical development projects, offering
technical guidance in formulation/
process development, quality and
regulatory affairs, and contributing
to the development of innovative
solutions.

www.ipimediaworld.com

INTERNATIONAL PHARMACEUTICAL INDUSTRY 91



