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Peptides are recognized for being highly selective and efficacious and, at the same. time,
relatively safe and well tolerated. Consequently, there is an increased interest in peptides in
pharmaceutical research and development (R&D), and approximately 140 peptide
therapeutics are currently being evaluated in clinical trials. Given that the low-hanging fruits
in the form of obvious peptide targets have already been picked, it has now become
necessary to explore new routes beyond traditional peptide design.

Examples of such approaches are multifunctional and cell penetrating peptides, as well as
peptide drug conjugates. Here, we discuss the current status, strengths, and weaknesses of
peptides as medicines and the emerging new opportunities in peptide drug design and
development. More than 7000 naturally occurring peptides have been identified, and these
often have crucial roles in human physiology, including actions as hormones, neurotransmitters,
growth factors, ion channel ligands, or anti-infective. This aspect might also be the primary
differentiating factor of peptides compared with traditional Small molecules. Furthermore,
peptide therapeutics is typically associated with lower production complexity compared with
protein-based biopharmaceuticals and, therefore, the production costs are also lower, generally
approaching those of small molecules. Thus, in several ways, peptides are in the sweet spot
between small molecules and biopharmaceuticals. Naturally occurring peptides are often not
directly suitable for use as convenient therapeutics because they have intrinsic weaknesses,
including poor chemical and physical stability, and a short circulating plasma half-life. These
aspects must be addressed for their use as medicines. Some of these weaknesses have been
successfully resolved through what we term the 'traditional design' of therapeutic peptides.
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The traditional structure-
based design strategies that
are used in peptide drug
discovery. This includes
substitution of amino acids (AA),
and the building of structure–
activity relations (SAR) via
elements such as an alanine
(Ala) scan and estimation of
EC50 (half maximal effective
concentration).



Peptides as therapeutics
The importance of small molecules as drugs in the management of diseases is
undeniable. At the same time, detailed pathological insights and side effects
associated with small-sized drugs have created a need for alternative therapeutic
prepositions. Peptides represent a distinct class with some properties of small-
sized drugs as well as attributes of large proteins and other biologics [1]. Most
intrinsic signaling entities, such as enzymes, hormones, and immune response
mediators
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 DURING THE PAST DECADE, PEPTIDES HAVE
GAINED A WIDE RANGE OF APPLICATIONS IN

MEDICINE AND BIOTECHNOLOGY, AND
THERAPEUTIC PEPTIDE RESEARCH IS ALSO

CURRENTLY EXPERIENCING A RENAISSANCE FOR
COMMERCIAL REASONS. FOR EXAMPLE, THE

PEPTIDE-BASED MEDICINE LUPRONTM FROM
ABBOTT LABORATORIES FOR THE TREATMENT OF

PROSTATE CANCER AND MORE, ACHIEVED
GLOBAL SALES OF MORE THAN US$2.3 BILLION IN

2011 IN ADDITION, LANTUSTM FROM SANOFI
(WHICH IS REALLY AT THE BORDER BETWEEN A

PEPTIDE DRUG AND A SMALL
BIOPHARMACEUTICAL) REACHED SALES OF US$7.9

BILLION IN 2013

PEPTIDE DRUG MARKETThe importance of small molecules
as drugs in the management of
diseases is undeniable. At the same
time, detailed pathological insights
and side effects associated with
small-sized drugs have created a
need for alternative therapeutic
prepositions. Peptides represent a
distinct class with some properties
of small-sized drugs as well as
attributes of large proteins and other
biologics [1]. Most intrinsic signaling
entities, such as enzymes, hormones,
and immune response mediators



Continuous manufacturing is a method for manufacturing pharmaceutical products
from end-to-end on a single, uninterrupted production line.
Where batch manufacturing requires transporting, testing, and re-feeding materials
from one process to the next, continuous processes execute all testing, feeding,
and processing inline. Sophisticated process analytical technologies ensure quality
in-process.

CONTINUOUS MANUFACTURING

History of Continuous
Production
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Though new to pharmaceutical manufacturing,
continuous manufacturing isn’t new.
In fact, continuous processes have been the norm
in some industries for nearly a century. Continuous
production has a long history in iron production,
where facilities can run uninterrupted for years. It’s
also the norm in the petrochemical industry, as well
as some food and beverage processes.
Here are examples of continuous manufacturing
industries and products:

Oil Refining
Metal smelting
Paper
Pastes
Some foods and beverages, like peanut butter

The turn to continuous manufacturing in the
pharmaceutical industry has gained momentum
over the last decade. Manufacturing technology
matured enough to accommodate the complex
manufacturing techniques used in pharmaceutical
production. Sensors and analytical technology
matured enough to bring quality control in-line. And
the regulatory and economic environment
encouraged manufacturers to pursue innovation.
The FDA quickly recognized the potential of
continuous manufacturing to improve quality, meet
demand, and improve service to patients, and
they’ve consistently voiced their support.

Continuous manufacturing helps
firms eliminate hold times, utilize
the full capacity of their
manufacturing lines, and bring
quality testing inline.
Continuous manufacturing can
also help manufacturers react
more quickly to changes in
demand. A continuous line can
process higher and lower
quantities of a drug as needed, it
allows manufacturers to respond
more rapidly to changing markets.
It also enables recipes not
possible using traditional batch
methods.
In short, the benefits of
continuous manufacturing are:

Improved utilization
Flexible batch sizes
Simplified scaling
Greater control over critical
process parameters
Less energy consumption
Better adherence to
schedules

BENEFITS

https://tulip.co/resources/pharma40/
https://tulip.co/resources/pharma40/
https://www.fda.gov/drugs/science-research-drugs/impact-story-regulatory-science-strengthening-us-drug-product-manufacturing


ADVANTAGES OF CONTINUOUS
MANUFACTURING

THE BENEFITS OF CONTINUOUS MANUFACTURING
INCLUDE:

REDUCED MANUFACTURING COSTS, PARTICULARLY
OVER THE LONG TERM
SHORTER PRODUCTION TIMES – REDUCING
MANUFACTURING TIMES FROM WEEKS TO DAYS IS
NOT UNUSUAL
REDUCES THE RISK OF HUMAN ERROR
IMPROVES QUALITY
MONITORING IS MORE EFFICIENT AS CONTINUOUS
MANUFACTURING PROCESSES TYPICALLY USE
AUTOMATED MONITORING TECHNIQUES AND
PREDICTIVE MAINTENANCE

Manual Changeovers
For one, changeovers on continuous manufacturing lines are complicated and can
take over a week to perform. Continuous manufacturing systems have thousands
of parts that need to be cleaned, changed out, and verified. Changeovers are a
highly manual process (one made easier by digital SOPs), and they can be time-
consuming for even skilled operators.
As one expert put it:
“Whether frequent changeovers can be performed efficiently to enable short
duration runs and small batches is still an open question. While the desired goal is
to be able to changeover in less than a day, current lines can take a week or more
for changeover due to the extensive time for disassembling, cleaning, and
reassembling.”
Difficult Training
Operating continuous manufacturing equipment requires extensive training. The
complexity of the equipment and the risk of mistakes means that everyone
involved needs sufficient exposure and understanding of the system to ensure
proper usage.
Complex Economics
While there are clear manufacturing benefits to continuous manufacturing
systems, the economics of the pharmaceutical industry has presented a challenge.
Between expenditures for new equipment, abandoning existing capacity, and
projections for lifetime profitability of a given therapy, manufacturers are always
concerned with the returns on any investment in continuous manufacturing
technology.

CONTINUOUS MANUFACTURING
CHALLENGES
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https://tulip.co/blog/manufacturing-systems-processes-used-in-production/
https://tulip.co/blog/digital-sops-for-pharmaceutical-manufacturers-with-tulip/
http://www.pharmtech.com/osd-continuous-manufacturing-strategies


CURATIVE OR THERAPEUTIC CARE
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Curative or therapeutic care refers in part to
treatments and therapies provided to a patient
with the goal of curing an illness or condition.
The terms are also used for treatments that
delay disease progression even when a cure is
not possible. It is important to understand the
risks and benefits of any curative or therapeutic
care so you can make the best choices for you
and your life. Shared decision making can help
you with that understanding

Gene therapy

                               Genome editing

Genome editing uses DNA nucleases or
‘molecular scissors’ to create specific breaks in

genes and allows the endogenous repair
mechanisms of the cell, together with an

introduced corrective template, to repair the
induced break (Top image). The families of

nucleases include zinc finger nucleases,
transcription activator–like effector nucleases,
mega nucleases and the CRISPR-Cas9 system.

Clinically, the most advanced in the genome
editing space is Sangamo BioSciences, which

uses zinc finger technology for genome editing 

The company’s lead program in HIV is an
autologous zinc finger–modified T cell product

that is currently in phase 2 trials in HIV-
infected subjects. It works by introducing a

mutation into CCR5, the T cell surface receptor
that is used by HIV-1 for cell entry.

Pfizer has taken steps to enter the gene
therapy field by appointing Michael Linden, a
gene therapy expert, to a 2-year secondment
within Pfizer’s Rare Disease Unit. The
company has also made an agreement with
Spark Therapeutics to develop SPK-FIX, a bio-
engineered adeno-associated virus (AAV)
vector for the treatment of hemophilia B.
Phase 1/2 clinical trials were expected to start
in the first half of 2015.

Pfizer will be responsible for any pivotal
studies and regulatory submissions. Spark
Therapeutics could receive double-digit
royalties on the basis of global product sales.

The Sanofi subsidiary Genzyme and the
Cambridge (MA)-based gene therapy startup
Voyager Therapeutics announced a broad
collaboration for a range of neurobiological
diseases.

GlaxoSmithKline (GSK) plans to file an
application for approval of its own adenosine
deaminase–severe combined
immunodeficiency (ADA-SCID) program by
the European Medicines Agency (EMA) in the
next few months and is in active discussions
with the US Food and Drug Administration
(FDA) for filing in the United States. 

Examples of curative care include:
Antibiotics for bacterial infections
Chemotherapy or radiation therapy for
cancer
Cast for a broken bone
Dialysis treatment for kidney failure
Surgery for appendicitis
Acupuncture for certain conditions
Dietary programs for certain conditions
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Ophthalmic disease and hemophilia are indications that feature prominently in gene
therapy indications. Eye diseases are well understood and are often caused by a single
gene mutation, and there are good predictive animal models that enable rapid clinical
testing. In this field, the FDA consistently applies four accepted endpoints–visual acuity,
visual fields, contrast sensitivity and color vision and provides guidance on how much
improvement is required for a therapy to be considered clinically relevant. Clearly defined
endpoints help accelerate the approval process. 

In the past few years, regenerative medicine and
advanced technologies has become a dynamic
and rapidly changing field, owing to numerous
positive clinical trial results. Many new
companies have emerged, and programs are
moving from academia to the corporate world.

Regenerative medicine includes the tissue
engineering and cell-therapy space. Products
may be scaffold or matrix material alone, cells or
a combination of both used to create the desired
effect and therapeutic model. Cells may be
autologous (patient derived) or allogeneic (donor
derived). Cardiology, orthopedics, skin and
wound healing, diabetes and central nervous
system disorders continue to be the commercial
markets for products.

TiGenix’s ChondroCelect, a cell-based product
for cartilage repair in the knee, has been
approved in Europe. The company has other
products in the pipeline for Crohn’s disease,
rheumatoid arthritis, sepsis and autoimmune
disease

Blockbuster indications

Traditionally, gene therapy has been
associated with the treatment of rare genetic
diseases; however, it has the potential to
treat a broader array of indications, such as
HIV, retinal diseases, hemophilia, heart failure
and cancer.
Early successes with gene therapy for these
indications show that it could compete with
and even disrupt current treatments.

Tissue engineering and cell therapy

REGULATORY ACTION 

Regenerative medicine presents a regulatory
challenge because a product may be
considered a biologic, a medical device or a
combination of the two. The FDA’s Office of
Combination Products determines the
primary method of action and therefore the
appropriate regulatory pathway.

Although a company’s reimbursement and
regulatory strategies will preferably be
aligned, it is possible to have a product
regulated as a medical device and reimbursed
as a cell therapy within one country and
multiple reimbursement categories from each
country in which the product is sold

Gene therapy typically targets extremely rare
orphan diseases, so clinical trials are
necessarily small and might not use a control
group or blinding procedures before phase 3
trials. EMA can grant marketing authorization
under ‘exceptional circumstances’,
recognizing the potential benefit of a product
in light of incomplete information about a
disease (typically owing to the small patient
population) as well as the risks associated
with the therapy. 
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Pyzchiva (ustekinumab-ttwe) Injection
       Date of Approval: June 28, 2024
       Company: Samsung Bioepis Co., Ltd.

   Treatment for:  Plaque Psoriasis, Psoriatic
Arthritis, Crohn's Disease, Ulcerative Colitis

Erzofr (paliperidone palmitate) Extended-
Release Injectable Suspension 

       Date of Approval: July 26, 2024
       Company: Luye Pharma Group
  Treatment for: Schizophrenia, Schizoaffective           
Disorder

Vigafyde (vigabatrin) Oral Solution
       Date of Approval: June 17, 2024
       Company: Pyros Pharmaceuticals, Inc.
       Treatment for: Infantile Spasms
   

Iqirvo (elafibranor) Tablets
  Date of Approval: June 10, 2024                   
Company: Ipsen Biopharmaceuticals, Inc.
      Treatment for: Primary Biliary Cholangitis

Zunveyl (benzgalantamine) Delayed-Release
Tablets - formerly ALPHA-1062

         Date of Approval: July 26, 2024
         Company: Alpha Cognition Inc.
         Treatment for: Alzheimer's Disease

Leqselvi (deuruxolitinib phosphate) Tablets
       Date of Approval: July 25, 2024
       Company: Sun Pharmaceutical Industries Inc.
       Treatment for: Alopecia Areata

Rytelo (imetelstat) for Injection  
         Date of Approval: June 13, 2024
         Company: Grifols USA, LLC
         Treatment for: Primary Immunodeficiency
Syndrome

Kisunla (donanemab-azbt) Injection
       Date of Approval: July 2, 2024
       Company: Eli Lilly and Company
       Treatment for: Alzheimer's Disease

https://www.fda.gov/vaccines-blood-biologics/vaccines/penbraya
https://www.drugs.com/newdrugs.html
https://www.drugs.com/manufacturer/samsung-bioepis-co-ltd-595.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/manufacturer/ipsen-biopharmaceuticals-inc-581.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.fda.gov/vaccines-blood-biologics/roctavian
https://www.drugs.com/newdrugs.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/xacduro.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/manufacturer/sun-pharmaceutical-industries-inc-239.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/manufacturer/grifols-usa-llc-521.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/manufacturer/eli-lilly-and-company-81.html
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DEPARTMENT ACTIVITIES
ATTENDED ONE DAY SYMPOSIUM  

Organized by Centre of excellence in Regulatory
Sciences (CEReS) Department of pharmaceutics, on
“GMP Compliances and export/import opportunities -
Regulator’s view” to the Academics, Industry,
Regulatory personnel on 6th April 2024, from the
eminent Speakers - Dr D ROY, Ex Deputy Drugs
Controller (India), CDSCO. Dr JAGASHETTY, Ex Drugs
Controller, Karnataka. Dr A RAMKISHAN, Deputy Drugs
Controller (India), at JSS College of pharmacy, Sri
Shivarathreeshwara nagara, Mysuru-570015.

Department of Pharmaceutics and Regulatory
Affairs, Organized One Day Seminar on
“REGULATORY AFFAIRS TODAY: ENHANCING
COLLABORATION BETWEEN INDUSTRY AND
ACADEMIA” on 8th June 2024
Speakers – Mr. Selvakumar Subramanian,
Deputy General Manager, Regulatory Affairs,
Strides Pharma Science Limited, Bengaluru,
India and Mr. Shanmuga Sundaram V, Group
leader, Regulatory Affairs, Strides Pharma
Science Limited, Bengaluru.

On 15th July 2024, a Cultural program
felicitation ceremony was held at the AIMS
to honour participants who contributed to
the cultural performances during the
recent National Assessment and
Accreditation Council (NAAC) team visit.
The highlight of the event.  The chief guest,
Vice Chancellor - Dr. M A Shekar, along with
Registrar - Dr. C K Subbaraya & AIMS
Principal & Dean - Dr. M G Shivaramu ,
handed over the awards. Vote of
appreciation : For the Participants who are
involved in the cultural events given by Our
beloved Principal & Dean - Dr Bharthi D R
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