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Proposed Resolution 4

USP will develop standards, tools, and other solutions to support 
innovation in the efficient development and manufacturing of 
quality biologics and advanced therapies to increase patient and 
health system access to these medicines.

Summary

Public standards are an essential component of the 
framework that safeguards the quality of medicines, 
including biologics. USP standards establish and 
articulate expectations for quality biologics and 
biosimilars, thereby promoting access to quality 
medicines. Although USP standards for biologics have 
unique characteristics compared with those for chemical 
medicines, they provide the same value by establishing 
trust between manufacturers, physicians, and patients. 
USP is developing performance-based standards that 
support manufacturing and analytical testing throughout 
the product lifecycle for biologic medicines. These 

performance-based standards help pharmaceutical 
companies solve some of the most challenging 
problems they face during production, thereby 
facilitating innovation. To ensure that this goal is met, 
USP proactively engages in discussions with key global 
stakeholders, including regulators, industry, and patient 
advocacy organizations. These ongoing discussions are 
intended to promote alignment among all stakeholders, 
which is important for achieving quality medicines. 
Over the past several decades, USP has demonstrated 
the ability to work effectively across a broad range of 
stakeholders to build standards to address drug purity, 
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activity, and stability, while simultaneously promoting the 
development of next-generation therapies. 

Background

Biologics are complex medical products derived from 
living organisms. These products either treat or prevent 
disease. Biologic medicines have long been used to 
prevent infectious diseases through vaccines; biologics 
also are effective treatments and solutions for cancers, 
autoimmune diseases, and rare diseases. The number of 
biological products—such as recombinant therapeutic 
proteins, blood components, and cell or gene therapies—
continue to grow faster than any other segment of 
pharmaceuticals. Motivation for innovation is high 
because these medicines often dramatically transform 
the quality of life for patients and address significant 
unmet medical needs. These therapies are also among 
the most expensive, which can present challenges to 
healthcare systems and patient access. 

Standardizing validated test methods and requirements 
to safeguard and promote access to quality medicines, 
including biologics, is fundamental to USP’s mission 
as a public health organization. USP standards help 
developers and manufacturers ensure the quality—in 
terms of purity, potency, performance and reliability—of 
biological products for patient safety. 

A Brief History of USP Standards-Setting 
for Biologics

Since its founding in 1820, USP has been deeply 
committed to meeting its responsibility of setting 
public quality standards that help improve public health 
by safeguarding the quality of medicines as well as 
dietary supplements, and now foods. Over time, USP 
compendia were continually refined to reflect scientific 
advancements. By 1906, USP was recognized and 
codified into U.S. federal law with the passage of the 
Pure Food and Drug Act. In 1938, USP’s responsibilities 
were further amplified with the enactment of the Federal 
Food, Drug, and Cosmetic Act (FD&C Act). Today, 
through staff and committee-led activities, USP actively 
seeks expert input from a variety of stakeholders in an 
open and transparent process. This process establishes 
and continually refines a reliable repository of trusted 
information in the form of USP’s standards, including 
monographs, performance standards1 and general 
chapters, all published in the U.S. Pharmacopeia–National 
Formulary. These standards are foundational for the 
quality expectations of medicines, including biologics. 

USP has set standards for biological medicines since the 
early 20th century, in some cases predating licensure 
of these medicines through any of the current approval 
pathways. The first USP standard for a biologic was 
introduced in 1906 to address the quality of diphtheria 
antitoxin. In 1941, USP first began developing public 
standards for insulin by introducing monographs for 
naturally derived insulin. Since then, USP has created 
a family of 16 monographs and two general chapters 
related to insulin that reflect advances in manufacturing 
technologies and development of modified forms 
and novel formulations while also providing purity 
and potency specifications for most insulins currently 
marketed in the United States. This allows for quality 
insulin and careful titration of each dose to promote 
consistent, reliable long-term diabetes management 
and patient safety. The benefit that USP’s public quality 
standards provide to Americans with diabetes is just 
one of multiple examples of the impact of USP biologics 
standards.

Ensuring the Quality of Biologics

The creation and advancement of biologic drugs has 
been staggering. Ensuring the quality of biologic drugs 
is a central component of increasing access to these 
medicines. Public standards contribute to establishing 
patient and provider trust in biologic medicines, 
including biosimilars. 

Whereas generic drugs are identical to the originator 
product (in terms of dosage form, safety, strength, 
route of administration, quality, and performance 
characteristics),2 biosimilars are not. Inherent variability 
in the manufacturing processes for biologics produces 
more variability than the manufacturing of chemical 
medicines. Because biosimilars must be manufactured 
using processes that are independently developed, 
the resulting complex molecule may not be identical 
to the reference product. For this reason, biosimilars 
are assessed to ensure that any differences are not 
clinically meaningful with regard to safety and efficacy. 
It is imperative to keep in mind that public quality 
standards for biologics do not indicate biosimilarity 
or interchangeability but can establish key quality 
parameters.

Another challenge to ensuring biologics quality is the 
expanding global supply chain, which is increasingly 
fragmented and unevenly regulated. Since biologics 
and their ingredients (including excipients) come from 
a complex worldwide supply chain, before a biologic 
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medicine ever reaches the patient, multiple ingredient 
manufacturers, suppliers, and distributors may have 
participated in making, storing, and handling the product 
in locations across the world.

Given the differences and complexity of biologic 
products, standards may be used to verify a specific 
product is not substandard or falsified. USP’s global 
presence and globally disseminated standards provide 
tools for manufacturers of biologics, including the key 
criteria needed to test quality at any point along the 
supply chain. In this way, USP standards help preserve 
the integrity and quality of biologics to better protect 
patient safety and public health.

Standards Promote Innovation

Standards and innovation are linked and the relationship 
between the two is dynamic and continues to evolve. 
Sometimes a standard precedes innovation and 
establishes a baseline for design and performance. On 
other occasions, innovation becomes the foundation 
for new standards which takes shape as physical 
documentation of a proven and agreed-upon solution. 

In its purest form, standardization can be a mechanism 
through which stakeholders disseminate technologies 
and knowledge that spur innovation.3

The impact of standards on innovation is nonetheless 
highly dependent on the level of uncertainty within 
an industry. Using standards in industries with very 
low levels of uncertainty, such as utilities, can impede 
innovation. 4,5,6,7  However, industries with high levels 
of technological uncertainty, such as pharmaceuticals 
(especially biologics), rely on standards for direction and 
a shared platform for further technological development 
and innovation.8 

A lack of standards can also create economic barriers to 
production. As medical products become more complex, 
as with biologics, manufacturers must commit greater 
resources to developing them. Without public standards, 
the benefit–cost ratio can become dramatically 
imbalanced so that a manufacturer may find that it is 
no longer feasible to produce a specific product.9 As a 
result, companies may not develop biosimilar programs, 
which results in fewer products entering the market and 
ultimately fewer options for patients. 

Terms of Reference
Performance standards: These standards 
support biologics analytical testing throughout the 
product lifecycle, ensure and demonstrate methods 
and process performance, and broadly apply to 
product families or classes rather than specific drug 
substances or products.

Biological products: Vaccines, blood and 
blood components, allergenics, somatic cells, gene 
therapy, tissues, and recombinant therapeutic proteins 
are all biological products; isolated from a variety of 
natural sources—human, animal, or microbial—they 
may be produced by cutting-edge technologies.

Biosimilars: These biological products are highly 
similar to and have no clinically meaningful differences 
from existing FDA-approved reference products.

Unit potency specifications: It is 
important to help ensure that a dose of a biologic 
medicine (e.g., insulin) is consistent from lot to lot 
and manufacturer to manufacturer. 

Critical storage and distribution 
requirements: To help prevent medicine 
degradation, storage and distribution requirements 
must be met.

Safeguards for impurities: 
Manufacturers rely on these safeguards to control 
the presence of substances beyond acceptable 
thresholds, which can render a medicine ineffective 
or subject a patient to bacterial infection, toxicity, 
or with cumulative exposure, possible illnesses such 
as cancer.
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USP recognizes that the complexity and variability of 
biologics present challenges for manufacturers. However, 
that complexity is the most persuasive argument for 
developing public standards for biologics: standards are 
needed to guide industry stakeholders in assessing risk. 
As increasing complexity makes decisions more difficult, 
standards allow the industry to coalesce around critical 
quality issues related to a product’s manufacturing 
process and to determine if it is fit for purpose.10 This 
aspect of public standards should not be underestimated 
given how pharmaceutical manufacturing is reliant on 
the quality of global supply chains.

Current USP Efforts in Biologics

Biologic medicines offer lifesaving and life-sustaining 
treatments to patients, often for diseases where no 
effective conventional medications are available. To 
promote development of these important therapies, 
USP is developing standards that are broadly applicable 
across biological products and deliver solutions 
to address the quality of raw materials. USP is also 
developing performance standards that support 
manufacturing and analytical testing throughout the 
product lifecycle. Currently, there are more than 200 
USP monographs and general chapters applicable to 
biologics.11 These standards address the quality of a wide 
swath of product classes, including peptides, blood-
derived therapies, recombinant proteins, cell and tissue 
products, glycosaminoglycans and carbohydrates, and 
vaccines.

As with all its standards-setting activities, USP 
helps advance the biologics field in a collaborative 
fashion with key stakeholders including academia, 
professional associations, and regulatory and industry 
representatives. This approach promotes alignment 
and clearly identifies appropriate use. These proactive 
discussions take into consideration the impact, 
relevance, approach, and implementation pathways for 
the standards being developed. Doing so may promote 
and facilitate innovation in product development. 

USP engages these stakeholders through its Expert 
Committees, a variety of educational workshops, 
roundtable meetings, and the Pharmacopeial Forum.12 
These activities represent an essential component in 
advancing performance-based standards for biologic 
products. This collaborative approach allows USP to 
determine which biologic standards should be prioritized 
based on their potential for greatest usefulness and 

impact. USP has stated publicly that it will not develop 
new product-specific monographs for biologics without 
the support of stakeholders, including industry and the 
U.S. Food and Drug Administration.

In tandem, USP has been able to build staff expertise 
as well as a supporting laboratory network and key 
enabling collaborations with other standards-setting 
organizations globally to maximize impact by avoiding 
duplicate efforts and complementing existing efforts. In 
the next five years, USP will continue to devote resources 
to evaluate, modify, and create performance and other 
quality standards to help accelerate the burgeoning field 
of biologics, which encompasses cell and gene therapy, 
gene editing, and mRNA-based therapies, among other 
emerging approaches.13 For example, cell and gene 
therapies represent one area of advanced biologics 
where USP developed early and timely standards. To 
support this work, USP added the required expertise 
within its expert volunteer bodies, and the result of this 
focus has produced several general chapters with test 
procedures for cell and tissue-based products.

As USP embarks on strategic planning for the next five 
years, the organization relies on its expert volunteers 
and scientific staff to continually develop and refine 
expertise relevant for an increasingly complex portfolio 
of standards. 

Alignment with USP Mission

USP standards are central to promoting patient 
safety, public health, access to quality medicines, and 
innovation. During the previous five-year cycle, USP 
prioritized modern, relevant standards that would 
broadly support the quality of medicines throughout 
the product lifecycle. Over the course of the next 
five years, USP will be committed to ensuring that its 
approach evolves with the science of biologics and the 
needs of stakeholders, including patients, practitioners, 
industry, and regulators. USP will continue to prioritize its 
portfolio of standards based on impact, technology, and 
regulatory considerations. This will provide a pathway 
for quality-assured medicines, and public health, by 
promoting broad access to biologics.

USP standards provide the public with access to 
biologics in important ways. The general requirements 
delineated in the USP general chapters, as well as the 
existing monographs, provide the expectations for 
quality biologics, thereby allowing a manufacturer, 
regulator, or other interested party to test quality at any 
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point in the supply chain. Furthermore, USP performance 
standards are intended to support the development of 
analytical methods and new manufacturing methods, 
with a goal of facilitating the development of biologics as 
well as biosimilars as critical medicines needed to reduce 
the cost of these therapies. Lower costs promote broader 
access for patients with life-limiting or chronic diseases. 
The evolution of, availability of, and adherence to public 
and transparent quality standards will build patient and 
healthcare practitioner confidence in biologics. 

Resource Assessment

Additional resources required to supplement resources 
that are currently in place.

Several biologics performance standards have been, or 
are, in the standards development process currently. To 
meet stakeholder need, additional investment is required 
to support product development and to help ensure 
quality in this exploding category of medicines.
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