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Digital Transformation 
of Standards

USP will create interoperable digital solutions that leverage USP 
data and standards to improve public health through global 
access to quality medicines.

Summary

At its core, USP is a scientific organization that gathers, 
distills, and disseminates information to improve public 
health, support access to quality medicines, protect 
patient safety, and foster innovation. A critical goal has 
always been to ensure that the information gathered 
reflects the most robust and current science. The next 
step, distillation, requires analysis of the information 
gathered, which is traditionally accomplished through 
deliberative, transparent processes conducted by USP’s 
Expert Committees. Dissemination of information occurs 
primarily through publication of USP standards. It also 
occurs through training, scientific exchanges, advocacy, 
and capability building throughout the world. Although 
these approaches will continue, with this proposed 
Resolution USP aims to address the digital needs of its 
stakeholders. Increasingly, the environments in which USP 

standards are used are becoming automated and digital. 
In addition, interactions between patients and providers, 
manufacturers and distributors, and other stakeholders 
with each other increasingly occur over digital platforms. 
To address this shift, this Resolution aims to advance the 
tradition of gathering, distilling, and disseminating high-
quality information by enabling USP’s content to be more 
seamlessly used in automated, digital environments. The 
Resolution proposes that during the next five years, USP 
will begin to augment and transform its existing compendia 
of standards with digital, interoperable components to 
support the people and systems that rely on the information 
in USP’s compendia. Although USP has always aimed to 
advance scientific knowledge through its standards, it must 
now also make that knowledge accessible to automated 
systems that are increasingly used in all aspects of life 
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sciences. Availability of machine-readable content and 
services will allow users to access USP content through 
digital platforms to help enhance drug development, 
quality assurance of medicines, formulary design, and even 
the preparation and use of compounded drug preparations.

Background

Digital transformation is a pervasive global trend that is 
impacting virtually all industries and sectors, including 
the pharmaceutical industry and healthcare. For 
example, manufacturing of many products, including 
pharmaceuticals, is undergoing a shift known as Industry 
4.0, which is characterized by the presence of sensors and 
automated systems that generate and consume massive 
amounts of data about the equipment and products on 
the line to manage quality and efficiency. Similarly, digital 
transformation across healthcare has led to innovations 
such as electronic medical records (EMRs), telemedicine, 
and digital therapeutics. Many of these innovations create, 
utilize, or exchange vast amounts of data involving multiple 
computer systems, providers, or even patients. In addition, 
health-related data are now generated outside the clinical 
environment on a daily basis—for example, via apps, 
wearable devices, and medications with sensors—and 
this information is reported back to patients, providers, 
pharmacists, and others. These data can include sensitive 
or private information at the individual level, such as 
genetic profile, medications, lab reports, vital signs, and 
social determinants of health. Taken together, these 
data can inform individual diagnosis or treatment, reveal 
population health trends, provide clinical insights, and 
signal safety and quality concerns. 

Given the vast volume of data spanning multiple categories, 
USP standards should be integrated into the healthcare 
ecosystem to promote the quality and delivery of medicine 
as well as patient safety. Developing and translating 
standards to be machine readable will require consideration 
of a continuum of options ranging from digital versions 
of previously printed materials to innovations such as 
applications that can derive and communicate new insights 
from accumulated data. To have a positive impact on public 
health, the information within this ecosystem needs to 
present USP content clearly, reflect the most up-to-date 
science and technology, provide interoperability across 
platforms, and consistently be of high quality.

Digitizing Standards
Meaningful engagement in informatics and digital 
transformation will enable USP to positively influence the 
data ecosystem. By leveraging its scientific knowledge 
and technical skills, USP can facilitate quality-enhancing 
developments by expert volunteers, USP staff, and others. 

Doing so will maximize the public health impact of USP 
standards. USP’s approach to the digitization of standards 
will transform its existing compendia of standards into 
digital, interoperable components that support the people 
and systems that rely on information contained therein. 
As part of this commitment, USP is creating a Health IT 
Expert Committee for the 2020–2025 cycle. The specialized 
knowledge and experience of USP expert volunteers will be 
essential in the creation of interoperable, digital standards 
that can be used across health IT implementations.

Digitizing USP standards includes creating digital versions 
of existing print resources, such as general chapters, 
monographs, and other data assets. Much of this work has 
already begun, and in some cases, it is finished. An example 
is the complete, successful transition from print to digital 
for the U.S. Pharmacopeia–National Formulary (USP–NF), 
which houses USP general chapters and monographs. 

The creation of digital versions is only one part of the work 
involved in digitizing USP standards. Also involved is the 
standardization of format (syntax) and meaning (semantics) 
to allow computer systems to communicate with one 
another effectively and unambiguously. In addition, 
standardization includes the creation of conceptual 
domains and correct contexts (e.g., “mobile phase,” or 
“Baclofen Compounded Oral Suspension”) that can be 
uniquely identified by machines via databases or uniform 
resource locators (URLs) on the internet. For example, 
digital versions of USP monographs could be made 
available to vendors for integration with their instruments 
to help customers execute USP-described assays. In 
other words, a USP end-user’s instrument, in industry or a 
regulatory agency, could verify that the scientist is utilizing 
the right equipment and procedure to conduct a specific 
quality assay. 

USP Digital Solutions

To support the transformation of USP data assets into digital 
forms, USP’s Informatics and Digital Solutions Development 
(i-DSD) framework provides the healthcare community with 
translational products to advance health and healthcare. 
The i-DSD framework aims to provide machine-readable 
services and solutions for healthcare practitioners and 
pharmaceutical manufacturers. It also aims to build services 
around USP and United States Adopted Names (USAN) 
nomenclature; these services are needed throughout the 
lifecycle of drug manufacturing, labeling, prescribing, 
dispensing, and post-marketing surveillance. 

To date, USP has developed several solutions in digital 
environments and systems that manage drug information, 
clinical decision support, and formulary design. USP Digital 
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Solutions are typically derived from the standards-setting 
activities advanced by its Expert Committees. Examples 
include the following:

• USP Compendial Nomenclature Dataset: This 
cumulative dataset of USP nomenclature for active 
pharmaceutical ingredients (APIs) and excipients is 
integrated into the RxNorm vocabulary (see below).

• USP <800> HazRx® Drug Classification: Institutions 
and organizations can use this dataset to identify 
hazardous drugs and provide handling instructions 
to their personnel per established standards such as 
USP <800>.

• USP <800> HazRx® Mobile App: Individual 
healthcare workers can use this app to identify 
hazardous drugs and access handling instructions 
per established standards such as USP <800>.

• USP DC Alignment File: This tool allows formulary 
managers to map and compare disparate formulary 
submissions to the USP Drug Classification. 

• USP MMG Alignment File: Regulators and formulary 
managers can use this tool to map Medicare Part D 
sponsor plans to a minimum baseline of drugs in the 
USP Medicare Model Guidelines.

To further the efforts toward interoperability enhancement 
across the drug supply chain, USP has joined the 
Allotrope Foundation, a consortium of pharmaceutical 
manufacturers, lab instrumentation vendors, and software 
solution providers focused on development of standards 

that can be used to represent lab instrumentation data such 
as results from high-performance liquid chromatography, 
mass spectrometry, and other techniques. The Allotrope 
Foundation’s focus on scientific reproducibility, digital 
integration, and data integrity complement and align 
with USP’s efforts to digitize standards that can integrate 
into laboratory information management systems (LIMS), 
electronic lab notebooks (ELNs), chromatography data 
systems, and other digital systems used in pharmaceutical 
manufacturing.

Nomenclature Alignment

USP’s critical role in establishing drug nomenclature was 
formalized with the passage of the Federal Food, Drug, and 
Cosmetic (FD&C) Act of 1938. In the United States, unless 
the U.S. food and Drug Administration (FDA) has designated 
an official nonproprietary name for a drug by notice and 
comment rulemaking under FD&C Act section 508, the 
compendial (i.e., USP) name will apply. Per the FD&C 
Act, any drug with a name recognized in USP–NF must 
comply with compendial identity standards or be deemed 
adulterated, misbranded, or both. The USP Nomenclature 
Expert Committee approves the titles for USP drug product 
and drug substance monographs each month, and these 
names become the required nomenclature to be used on 
drug labels. 

One of the challenges with digitization of standards across 
the multitude of systems is the variation in the way that 
data are organized and understood. Differences between 
humans and machines in how they interpret the same 

Nomenclature Standards
ASAP: American Society for Automation in 
Pharmacy (ASAP) standards are used to report drugs 
dispensed to prescription drug monitoring programs.

RxNorm: A resource from the National Library 
of Medicine (NLM), RxNorm provides normalized 
names for clinical drugs and links its names to many 
of the drug vocabularies commonly used in pharmacy 
management and drug interaction software.

SNOMED CT: A systematically organized, 
computer processable collection of medical terms, 
SNOMED CT provides codes, terms, synonyms, 
and definitions used in clinical documentation and 
reporting.

HL7 FHIR: A standard designed by Health Level 
7 (HL7), Fast Healthcare Interoperability Resources 
(FHIR) aims to provide interoperable exchange of 
healthcare-related information across the continuum 
of care.

NCPDP Script: A standard created by the 
National Council for Prescription Drug Programs 
(NCPDP), NCPDP Script facilitates the transfer of 
prescription data among pharmacies, prescribers, 
intermediaries, facilities, and payers.
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data could result in patient harm. USP is exploring the 
creation of standards, models, and reference data that 
aim to mitiga te the public health risk and patient safety 
issues caused by missing or non-standardized data or 
architecture.1 USP will seek to align these standards with 
existing vocabulary and messaging standards in use today, 
such as ASAP,2 RxNorm,3 SNOMED CT,4 HL7 FHIR,5 and 
NCPDP Script6 (see box on page 4).

Recently, USP collaborated with the National Library 
of Medicine (NLM) to integrate USP Compendial 
Nomenclature into RxNorm. This resource provides 
normalized names for clinical drugs and links drug names 
to many of the drug vocabularies commonly used in 
pharmacy management and drug interaction software. NLM 
is the central coordinating body for clinical terminology 
standards within the Department of Health and Human 
Services (HHS). The inclusion of USP Compendial 
Nomenclature in RxNorm will help ensure that compendial 
drug names used on manufacturer labels are preserved 
when used in digital environments. 

Apart from the need for consistent nomenclature for 
FDA-approved drugs in electronic systems, there are 
other areas where standardizing nomenclature is critical 
for patient safety. For example, consistency in the way 
drug allergies and intolerances are documented and 
transferred among different EMR vendors may help reduce 
the risk of patients being prescribed a drug that they 
cannot tolerate.7 In addition, standardized nomenclature 
for compounded drug preparations is essential for 
vulnerable populations such as pediatric patients who 
may not be able to tolerate a commercially available 
FDA-approved drug product. As we look to the future, 
standardized reporting of genetic testing results for how 
a patient metabolizes a drug (i.e., pharmacogenomics) at 
the point of care may help prevent a supratherapeutic or 
subtherapeutic dosing error.8

Alignment with USP Mission

Enhanced focus on and commitment to the rapidly 
evolving and increasingly meaningful digital realm is 
an existential step for USP. The organization seeks to 
positively impact public health goals associated with 
enhanced interoperability across the healthcare continuum 
to safely and securely connect patients, providers, 
manufacturers, distributors, and others across digital 
platforms. Transforming standards into interoperable, 
digital components of the healthcare ecosystem is essential 
to promote patient safety through the delivery of quality 
medicine. Through resources such as the Informatics 
and Digital Solutions Development (i-DSD) framework, 
USP helps build capabilities with translational products to 
advance health and healthcare. Adopting this Resolution 
will inevitably result in standards and related data-centric 
services that will be new to USP stakeholders. To deliver 
upon the scope of the Resolution, USP must ensure 
the standards-setting process can accommodate the 
rapidly evolving world computational informatics. USP 
must also develop or otherwise support data services 
that meet stakeholder needs across USP nomenclature, 
pharmaceutical, and healthcare informatics platforms that 
align and complement USP standards.

Resource Assessment

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

Several efforts are currently underway, many of which will 
move forward through by the Health IT Expert Committee 
that will be established within the 2020–2025 expert 
committee structure.
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