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Biologics since their inception have revolutionised the
treatment protocol by directly targeting the molecular
pathophysiology of many diseases which were earlier
thought to be untreatable. But their development was
restricted due to a demanding research and development
(R&D) process, and low conversion rate from develop-
ment to commercialisation. The biologics were thus
comparatively fewer in numbers and had a premium price
tag. This restricted their usage in low income strata. This
problem was answered by the development of biosimilars,
the biologics which are similar in structure, efficacy, and
safety to the reference molecules, are well regulated and
reduce the cost of treatment upto 25% [1]. Biosimilars
though have the potential to be market disruptors for
affordability and wider availability; they are restricted in
their pharmacological action due to their inherent “simi-
larity” with the biologics. Biosimilars are ought to be
similar to biologics in their target protein, their formula-
tion, dosing and administration. With advent of better
manufacturing techniques, purification processes, novel
administration procedures it is prudent that the biologics
become better.

Mr. G.V. Prasad, CEO of Dr. Reddy Laboratories,
India in a conference on Biologics in Mumbai in 2007
introduced the term ‘Biobetters’ for the first time. Since

then it has been widely used but still is not a defined term.
In essence, it means a biologic which is better or superior
to the reference molecule in one or more parameter while
having similar target [2, 3]. They can be having a different
amino acid sequence, chemical modification, protein
folding, humanization process, purification process which
can lead to a better formulation and dosing regimen,
provide a better shelf life, or give a superior pharmaco-
logical effect as compared to the reference biologics
[4, 5].

Current regulatory pathway

Biosimilars caught the attention of market regulators early
in their inception and thus a detailed guideline for reg-
ulatory approval is now in place for majority of markets
across the globe. Majority of these guidelines were put in
place to ensure the quality of biosimilars as they won’t
become generics of the reference molecule, as happened
with generics of low molecular weight drugs. Concept of
better formulation is not applicable on low molecular
weight drugs, and probably so the biobetters have not
gained as much traction as this only applies to biologics.
Similar to low molecular weight drugs where the next
generation drug is considered as a new drug and has to
undergo a full application process, biobetters too are
considered as an investigational new drug (IND) and have
to prove their safety and efficacy in all the indications for
which they want approval [6–8]. Thus, biobetters can be
considered as next generation biologics too.

Who can benefit from biobetter?

Biopharmaceutical market is lucrative with exponential
growth potential. Thus, every drug manufacturer wants to
have them on its portfolio. But investing in an “Innovator
molecule” involves risk due to huge R&D cost involved.

* Ashish Sharma
drashish79@hotmail.com

1 Department of Vitreoretina, Lotus Eye Hospital and Institute,
Coimbatore, TN, India

2 Gavin Herbert Eye Institute, University of California, Irvine,
Irvine, CA, USA

3 Department of Ophthalmology, University Vita-Salute, Scientific
Institute San Raffaele, Milano, Italy

4 Division of Ophthalmology, Tel Aviv Sourasky Medical Center
and Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv,
Israel

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-019-0391-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-019-0391-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-019-0391-5&domain=pdf
mailto:drashish79@hotmail.com


At 1/10th of the cost, these manufacturers can formulate a
biosimilar molecule [9]. But there is hesitation among
the medical fraternity, where still many consider this to be
generic drugs and use it on patients who can’t afford the
innovator molecule. This inertia can be overcome by
understanding and investing into biobetters.

Biobetters are more resource demanding during R&D,
but with proven target at hand and good efficacy of the
reference biologics, there is less likelihood of these
molecules to fail to reach production.The R&D phase is
also significantly shorter compared to an innovator
molecule [8]. As these drugs are considered to be IND,
they do not have to wait for patents and market exclusivity
to expire and hence give returns to the manufacturers
better than biosimilars. As they have similarity to the
reference biologic, it is difficult for them to get patented
but they can gain market exclusivity. This can be utilised
by the innovators to protect their market share by bringing
in new manufacturing process for their molecules [10,
11]. This can also be used by the competitors to gain
market exclusivity of a better compound before expiry of
the innovator molecule [12].

Genentech is working on a port-based delivery system
on their innovator molecule Ranibizumab which aims to
better the delivery of drug, increase efficacy and reduce
the treatment cost [13]. Ildong pharmaceuticals simulta-
neously are working on Ranibizumab based biobetter
which aims to increase efficacy and eliminate the Rani-
bizumab resistance in patients with age-related macular
degeneration (AMD) [14]. Alteogen, a Korea based drug
manufacturer became the first company to patent a bio-
similar to Regeneron’s aflibercept formulation Eylea. This
drug, though is proposed as biosimilar but has better shelf
life and increased heat resistance due to different manu-
facturing process [15, 16].

As biobetters are more efficient than the biosimilars or
reference molecule, they can demand a price premium, in
contrast to biosimilars that have to be price sensitive as they
are not offering anything new or better to the patient. This
premium price can be negated by reduced dosing, better
half-life of the drug, and longer shelf life and are anticipated
to lower the overall cost of treatment [5, 17].

Conclusion

Biobetters are poised to be the next generation of biolo-
gics with various advantages on horizon. Their develop-
ment should be encouraged by providing relaxation in the
norms for astronomical amount of trials that is usually
required for an IND as they have a proven target and a
reference molecule with known safety and efficacy. With
them being considered as IND, innovators also get a

chance to retain their market share which was not possible
for biosimilars. Competitors too will try to introduce the
biobetter molecules and will try to keep the cost lower
than innovator’s biobetter, making them price sensitive.
By virtue of their better formulation and dosing schedule,
they can reduce the economic burden these diseases are
indenting currently on the society.
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