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Executive Summary
A Unique Ingredient Identifier (UNII) is a stable cross-system key only when the question is "which registered
substance definition is this?" It is not a safe key for the questions "which names belong to it?", "which salt,
hydrate or grade is meant?" or "is this product acceptable to a regulator?". FDA states that UNIIs are
generated from scientific identity characteristics using ISO 11238 data elements, and that availability "does not
imply any regulatory review or approval" (precision.fda.gov). This report turns that position into a practical
substance-master crosswalk for regulatory-data architects, Regulatory Information Management (RIM) and
Structured Product Labeling (SPL) owners, and Identification of Medicinal Products (IDMP) program leads.

The sources are concrete. FDA's Global Substance Registration System (GSRS) generates UNIIs and
classifies substances as chemical, protein, nucleic acid, polymer, structurally diverse or mixture (www.fda.gov).
The precisionFDA UNII Search page offers downloads of UNIIs, names, codes and attributes, and its archive
page was last updated on August 4, 2026 (precision.fda.gov). The public GSRS site lists a downloadable
dump of 177,121 records dated August 6, 2026 (gsrs.ncats.nih.gov), while the openFDA substance endpoint
held 167,385 records as of its 2026-09-09 update (api.fda.gov). In that openFDA snapshot, 5,736 records
(3.43%) carry no UNII, and 4,317 of those are the concept class (api.fda.gov).

The identity model is richer than any name list. Hydrates and salts receive their own UNIIs, linked by typed
relationships (gsrs.ncats.nih.gov). A single normalized name can sit on two different substances, and GSRS
itself flags such a collision (gsrs.ncats.nih.gov). Alternative definitions, concept records and records with failed
validation exist beside approved records (gsrs.ncats.nih.gov). A crosswalk that forces one name to one UNII
will therefore make silent errors.

Downstream, SPL requires UNIIs for ingredients and active moieties (www.fda.gov), but IDMP-oriented
systems do not use the UNII as their primary key. The European Medicines Agency (EMA) Substance
Management Service stores its own SMS ID and carries the FDA UNII only as an optional external code
(www.ema.europa.eu). FDA says no global substance identifier yet exists for global IDMP (www.fda.gov).
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https://precision.fda.gov/uniisearch#:~:text=UNIIs%20are%20generated%20based%20on%20scientific%20identity%20characteristics%20using%20ISO%2011238%20data%20elements.
https://www.fda.gov/industry/fda-data-standards-advisory-board/fdas-global-substance-registration-system#:~:text=It%20classifies%20substances%20as%20chemical%2C%20protein%2C%20nucleic%20acid%2C%20polymer%2C%20structurally%20diverse%2C%20or%20mixture
https://precision.fda.gov/uniisearch#:~:text=Download%20lists%20of%20UNIIs%2C%20names%2C%20codes%2C%20and%20attributes%20for%20substances%20registered%20in%20GSRS.
https://gsrs.ncats.nih.gov/#:~:text=August%206%2C%202026%3A%20177%2C121%20records
https://api.fda.gov/other/substance.json?limit=1#:~:text=%22total%22%3A%20167385
https://api.fda.gov/other/substance.json?search=_missing_:unii&limit=1#:~:text=%22total%22%3A%205736
https://gsrs.ncats.nih.gov/api/v1/substances%289T65I06326%29?view=full#:~:text=%22approvalID%22%3A%223G6A5W338E%22%2C%22name%22%3A%22CAFFEINE%22%2C%22linkingID%22%3A%223G6A5W338E%22
https://gsrs.ncats.nih.gov/api/v1/substances%28H1IL6F7KB8%29?view=full#:~:text=Name%20%27DEXON%27%20collides%20%28possible%20duplicate%29%20with%20existing%20name%20for%20substance%3A
https://gsrs.ncats.nih.gov/api/v1/substances/search?q=*&top=1&fdim=50#:~:text=%22label%22%3A%22approved%22%2C%22count%22%3A169739
https://www.fda.gov/media/76331/download#:~:text=Enter%20the%20preferred%20name%20and%20UNII%20for%20the%20active%20moiety%20for%20the%20active%20ingredient.
https://www.ema.europa.eu/en/documents/other/sms-guidance-external-users_en.pdf#:~:text=SMS%20ID%20is%20also%20known%20as%20the%20EUTCT
https://www.fda.gov/industry/fda-resources-data-standards/substance-identification#:~:text=Currently%2C%20there%20is%20no%20global%20substance%20identifier%20to%20use%20for%20the%20implementation%20of%20global%20IDMP


The recommended design keeps UNII as a governed attribute with a version stamp, preserves substance
class and relationship type, routes ambiguous matches to human review, and publishes match coverage only
against a named, dated test set. The denominators in this report come from the openFDA snapshot of 2026-
09-09 and the public GSRS index read on 2026-10-31; no SPL-level match rate was measured.

Introduction and Background
Regulated-product organizations carry the same ingredient under many names: a pharmacopoeial title, an
International Nonproprietary Name, a brand-era synonym, a supplier code and a free-text label entry. FDA's
own description of GSRS is explicit about the problem: instead of relying on names that vary across regulatory
domains, countries and regions, substances are defined by standardized scientific descriptions (www.fda.gov).
The GSRS knowledge base was created through collaboration between FDA's informatics team, the National
Center for Advancing Translational Sciences (NCATS) and the European Medicines Agency (www.fda.gov).

This report covers "FDA GSRS UNII" and the questions around it: UNII lookup, what GSRS is, how UNIIs map
to IDMP substance data, how a UNII differs from a Chemical Abstracts Service Registry Number (CAS RN) or
an EMA SMS ID, and how UNIIs are used in SPL. Rather than another standards overview, it builds a
crosswalk design: which fields to ingest, which to preserve, which matches to accept, and which to leave
unresolved.

Three decisions frame the work.

Stable identifier decision. When may a UNII be stored as the cross-system key for a substance?
Inspection decision. When must the underlying substance record (class, defining elements,
relationships) be read before a match is accepted?
Unresolved decision. When must a match remain open because the source model is richer than the
target field?

A boundary note on non-approval applies throughout. FDA's UNII Search page says that UNII availability does
not imply any regulatory review or approval (precision.fda.gov), and the Health Level Seven (HL7) code
system entry for UNII repeats the statement (terminology.hl7.org). A UNII in a master therefore records identity
only. It must not be rendered as a regulatory-status flag.

IntuitionLabs is an adjacent advisor to life-sciences data teams, not a registry operator or software vendor, and
nothing here depends on any commercial product. The methods use only public FDA, NCATS, EMA, ISO and
HL7 materials, and organizations should have qualified regulatory-affairs and data-governance staff confirm
any design against their own submissions obligations.

Identity Infrastructure: GSRS, UNII and precisionFDA

What each component does

GSRS is the registry and software that defines substances and generates UNIIs. FDA says GSRS UNIIs are
used in electronic listing as seen in DailyMed, and also support other regulatory activities across the product
life cycle (www.fda.gov). FDA created its Substance Registration System in 2006 because no other code
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https://www.fda.gov/industry/fda-data-standards-advisory-board/fdas-global-substance-registration-system#:~:text=Instead%20of%20relying%20on%20names%2D%2Dwhich%20vary%20across%20regulatory%20domains%2C%20countries%2C%20and%20regions
https://www.fda.gov/industry/fda-data-standards-advisory-board/fdas-global-substance-registration-system#:~:text=have%20collaborated%20to%20create%20a%20Global%20Substance%20Registration%20System%20%28GSRS%29
https://precision.fda.gov/uniisearch#:~:text=UNII%20availability%20does%20not%20imply%20any%20regulatory%20review%20or%20approval.
https://terminology.hl7.org/6.2.0/CodeSystem-UNII.html#:~:text=UNII%20availability%20does%20not%20imply%20any%20regulatory%20review%20or%20approval.
https://www.fda.gov/industry/fda-data-standards-advisory-board/fdas-global-substance-registration-system#:~:text=FDA%E2%80%99s%20GSRS%20generates%20Unique%20Ingredient%20Identifiers%20%28UNIIs%29%20used%20in%20electronic%20listing


system met the agency's regulatory needs (www.fda.gov). A UNII can be generated for any substance, from an
atom to an organism (www.fda.gov).

UNII is the output identifier. It is ten characters long and includes a check digit, per a 2012 National Library of
Medicine (NLM) bulletin (www.nlm.nih.gov). A 2007 FDA presentation, archived on the Wayback Machine, says
the first nine characters are randomly generated and the tenth is determined by an algorithm
(web.archive.org). The check-character algorithm is not publicly documented in the sources cited here, so a
validator should check format and the registry lookup, not recompute the check character. HL7 describes a
UNII as non-proprietary, free, unique, unambiguous, nonsemantic and alphanumeric (terminology.hl7.org).
Because it carries no meaning, nothing about a UNII's characters tells you the substance class.

precisionFDA UNII Search is the public flat-file and search interface built for electronic listing submitters.
FDA's GSRS page describes it as one of two public UNII sources, the other being the public GSRS hosted by
NCATS (www.fda.gov). The search page offers a download of "lists of UNIIs, names, codes, and attributes for
substances registered in GSRS" (precision.fda.gov). It carries a caveat that matters for crosswalk design:
synonyms and mappings reflect the best public information available at publication time (precision.fda.gov).
Problems are reported to the FDA-SRS mailbox (precision.fda.gov).

The NCATS GSRS FAQ states that the simplified public UNII Search dataset is on precisionFDA, and that the
software itself is neither mandatory nor officially endorsed (github.com). The public dump is described as seed
data that can be loaded into a local GSRS instance (gsrs.ncats.nih.gov).

The preferred name, the synonym and the identifier are three different things

The search help page gives a worked example. DIAZEPAM is the FDA preferred substance name for UNII
Q3JTX2Q7TU (precision.fda.gov). The same page notes that UNIIs also appear as names, so a search for the
code string also matches in the name space. HL7 maps the UNII column of the download to the code and the
Preferred Term (PT) column to the display value (www.hl7.org).

In the GSRS data model, a name object carries a type, a preferred flag and a displayName flag as separate
fields. openFDA documents that each substance may have many names flagged preferred (open.fda.gov), and
gives name types such as brand name, common name and systematic name. The practical rule: store the PT
as a label, store every other name as a synonym with its type, and never promote a synonym to a key.

Why the registry says names are not enough

The 2020 Nucleic Acids Research paper on GSRS gives the evidence. In the public data, 4,296 substances
reference more than one registry number (academic.oup.com). Of 73,122 chemicals in the July 2020 release,
5,617 have two or more InChI keys (academic.oup.com). The authors conclude that a process built with expert
review at its center is necessary to handle regulated products (academic.oup.com). The same paper reports
that each record averages six synonyms (academic.oup.com), so synonym ambiguity scales with registry
growth.
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https://www.fda.gov/industry/fda-data-standards-advisory-board/fdas-global-substance-registration-system#:~:text=Beginning%20in%202006%2C%20FDA%20created%20a%20Substance%20Registration%20System%20and%20unique%20ingredient%20identifiers
https://www.fda.gov/industry/fda-data-standards-advisory-board/fdas-global-substance-registration-system#:~:text=UNIIs%20can%20be%20generated%20at%20any%20time%20in%20the%20regulatory%20life%20cycle%20for%20any%20substance%2C%20from%20an%20atom%20to%20an%20organism.
https://www.nlm.nih.gov/pubs/techbull/ja12/ja12_fda_unii.html#:~:text=Each%20UNII%20is%20a%20unique%20series%20of%20ten%20characters%20that%20includes%20a%20check%20digit%20to%20ensure%20data%20integrity
https://web.archive.org/web/2009/http://www.fda.gov/oc/datacouncil/srs_unii_pres.html#:~:text=The%20first%20nine%20alphanumeric%20characters%20are
https://terminology.hl7.org/6.2.0/CodeSystem-UNII.html#:~:text=A%20UNII%20is%20a%20non%2Dproprietary%2C%20free%2C%20unique%2C%20unambiguous%2C%20nonsemantic%2C%20alphanumeric%20identifier
https://www.fda.gov/industry/fda-data-standards-advisory-board/fdas-global-substance-registration-system#:~:text=Users%20of%20precisionFDA%20can%20filter%20and%20export%20GSRS%20public%20data%20and%20create%20GSRS%20JSON%20records%20in%20their%20own%20user%20space.
https://precision.fda.gov/uniisearch#:~:text=Download%20lists%20of%20UNIIs%2C%20names%2C%20codes%2C%20and%20attributes%20for%20substances%20registered%20in%20GSRS.
https://precision.fda.gov/uniisearch#:~:text=Synonyms%20and%20mappings%20are%20based%20on%20the%20best%20public%20information%20available%20at%20the%20time%20of%20publication.
https://precision.fda.gov/uniisearch#:~:text=Please%20report%20any%20problems%2Ferrors%20associated%20with%20this%20data%20to%20FDA%2DSRS%40fda.hhs.gov.
https://github.com/ncats/gsrs3-main-deployment/wiki/Frequently-Asked-Questions#:~:text=The%20public%20UNII%20Search%20simplified%20dataset%20is%20available%20publicly%20on%20PrecisionFDA
https://gsrs.ncats.nih.gov/downloads#:~:text=Full%20public%20GSRS%20data%20set.%20See%20the%20wiki%20on%20how%20to%20load%20into%20a%20GSRS%20instance
https://precision.fda.gov/uniisearch/learn#:~:text=DIAZEPAM%20is%20the%20FDA%20preferred%20substance%20name%20for%20this%20substance%20and%20the%20UNII%20is%20Q3JTX2Q7TU.
https://www.hl7.org/fhir/R4/unii.html#:~:text=Use%20the%20value%20of%20the%20UNII%20column%20in%20the%20UNII%20List
https://open.fda.gov/fields/othersubstance.yaml#:~:text=for%20the%20substance%20%28each%20substance%20may%20have%20many%29.
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=4296%20substances%20have%20reference%20to%20more%20than%20one%20registry%20number.
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=Of%20the%2073%20122%20chemicals%20included%20in%20the%20database%2C%205617%20have%20two%20or%20more%20IUPAC%20International%20Chemical%20Identifier%20%28InChI%29%20keys
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=in%20practice%20a%20process%20built%20with%20expert%20review%20at%20its%20center%20is%20necessary%20to%20handle%20the%20scope%20and%20challenges%20of%20regulated%20products
https://academic.oup.com/nar/article/49/D1/D1179/5952203#:~:text=On%20average%2C%20each%20substance%20record%20includes%206%20synonyms


Substance Classes and Why Names Are Insufficient
GSRS follows the six substance types in ISO 11238 (academic.oup.com). FDA's own description lists
chemical, protein, nucleic acid, polymer, structurally diverse and mixture (www.fda.gov). The ISO standard
itself defines an information model for substances in medicinal products (www.iso.org), and its companion
ISO/TS 19844 defines substances by scientific identity, not by use or production method (www.iso.org). The
public GSRS index also holds a small number of records in a further class, specified substance group 1 (see
Table 6), which is not one of the six types listed above. The openFDA class counts also include concept
records, which are lesser-defined entries outside the six types (api.fda.gov).

Why each class needs its own rule

Chemical. Definitions carry a stereochemistry status field because many substances are marketed as
chiral mixtures (academic.oup.com). Alpha-tocopherol appears as two UNIIs, synthetic and natural,
each captured with absolute stereochemistry (academic.oup.com).
Protein. FDA's registration guide defines a protein as a biomolecule of more than 40 proteinogenic
amino acids (www.fda.gov). Human insulin is a protein record with class, status and version in one
object (gsrs.ncats.nih.gov).
Nucleic acid. Nusinersen is a nucleic-acid record, and its sodium salt is a separate UNII reached by a
salt relationship (gsrs.ncats.nih.gov).
Polymer. Polyethylene glycol 400 is a polymer record with definition level INCOMPLETE
(gsrs.ncats.nih.gov). openFDA records its polymer class as homopolymer (api.fda.gov). Heparin sodium
is also a polymer record that GSRS itself annotates as incomplete (gsrs.ncats.nih.gov).
Mixture. Povidone is not a polymer-class record: the unspecified povidone UNII is a mixture
(gsrs.ncats.nih.gov).
Structurally diverse. These are heterogeneous preparations from natural materials
(academic.oup.com).
Concept. Concept records are lesser-defined. The GSRS paper cites "fish, unspecified" as an example
(academic.oup.com). A concept record can still carry a UNII: an approved concept record exists with
definition level INCOMPLETE (gsrs.ncats.nih.gov).

What this means for names

Hydration state alone defeats name matching. The GSRS paper lists azithromycin trihydrate and azithromycin
anhydrous as two UNIIs sharing a name (academic.oup.com). Caffeine monohydrate and anhydrous caffeine
are two records linked by solvate relationships (gsrs.ncats.nih.gov). Metformin and metformin hydrochloride
are separate records, and the parent lists the hydrochloride through a salt relationship (gsrs.ncats.nih.gov). A
crosswalk that strips "hydrochloride" or "monohydrate" during normalization will merge UNIIs that FDA keeps
apart.
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https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=The%20information%20system%20is%20designed%20around%20the%206%20types%20of%20substances%20referenced%20in%20the%20ISO%2011238%20standard
https://www.fda.gov/industry/fda-data-standards-advisory-board/fdas-global-substance-registration-system#:~:text=It%20classifies%20substances%20as%20chemical%2C%20protein%2C%20nucleic%20acid%2C%20polymer%2C%20structurally%20diverse%2C%20or%20mixture
https://www.iso.org/standard/69697.html#:~:text=This%20document%20provides%20an%20information%20model%20to%20define%20and%20identify%20substances%20within%20medicinal%20products
https://www.iso.org/standard/70594.html#:~:text=This%20document%20defines%20substances%20based%20on%20their%20scientific%20identity%20%28i.e.%20what%20they%20are%29%20rather%20than%20on%20their%20use%20or%20method%20of%20production.
https://api.fda.gov/other/substance.json?search=substance_class:concept&limit=3#:~:text=%22total%22%3A%204872
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=small%20molecule%20chemical%20definitions%20include%20a%20stereochemistry%20status%20field%20because%20many%20are%20marketed%20as%20chiral%20mixtures
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=Both%20substances%20have%20separate%20existences%20and%20are%20captured%20in%20the%20database%2C%20along%20with%20their%20absolute%20stereochemistry
https://www.fda.gov/media/169513/download#:~:text=protein%20is%20a%20biomolecule%20made%20of%20more%20than%2040%20proteinogenic%20amino%20acids.
https://gsrs.ncats.nih.gov/api/v1/substances%281Y17CTI5SR%29?view=full#:~:text=%22substanceClass%22%3A%22protein%22%2C%22status%22%3A%22approved%22%2C%22version%22%3A%2282%22
https://gsrs.ncats.nih.gov/api/v1/substances%285Z9SP3X666%29?view=full#:~:text=%22approvalID%22%3A%224CHB7QQU1Q%22%2C%22name%22%3A%22NUSINERSEN%20SODIUM%22%2C%22linkingID%22%3A%224CHB7QQU1Q%22
https://gsrs.ncats.nih.gov/api/v1/substances%28B697894SGQ%29?view=full#:~:text=%22definitionLevel%22%3A%22INCOMPLETE%22%2C%22substanceClass%22%3A%22polymer%22%2C%22status%22%3A%22approved%22%2C%22version%22%3A%2249%22
https://api.fda.gov/other/substance.json?search=names.name:%22POLYETHYLENE+GLYCOL+400%22&limit=5#:~:text=%22polymer_class%22%3A%20%22HOMOPOLYMER%22%2C
https://gsrs.ncats.nih.gov/api/v1/substances%28ZZ45AB24CA%29?view=full#:~:text=This%20is%20an%20incomplete%20polymer%20record.%20A%20more%20detailed%20definition%20may%20be%20available%20soon.
https://gsrs.ncats.nih.gov/api/v1/substances%28FZ989GH94E%29?view=full#:~:text=%22definitionLevel%22%3A%22COMPLETE%22%2C%22substanceClass%22%3A%22mixture%22%2C%22status%22%3A%22approved%22%2C%22version%22%3A%2232%22
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=Structurally%20diverse%20materials%20are%20inherently%20heterogenous%20preparations%20from%20natural%20materials.
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=An%20example%20of%20a%20substance%20concept%20is%20fish%2C%20unspecified%20%28UNII%3A%201PIO77PW2X%29.
https://gsrs.ncats.nih.gov/api/v1/substances%28833Z6L2C7P%29?view=full#:~:text=%22definitionLevel%22%3A%22INCOMPLETE%22%2C%22substanceClass%22%3A%22concept%22%2C%22status%22%3A%22approved%22%2C%22version%22%3A%227%22
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=azithromycin%20%7C%205FD1131I7S%20%7C%20Azithromycin%20%28trihydrate%29%20%7C%20J2KLZ20U1M%20%7C%20Azithromycin%20%28anhydrous%29
https://gsrs.ncats.nih.gov/api/v1/substances%289T65I06326%29?view=full#:~:text=%22approvalID%22%3A%223G6A5W338E%22%2C%22name%22%3A%22CAFFEINE%22%2C%22linkingID%22%3A%223G6A5W338E%22
https://gsrs.ncats.nih.gov/api/v1/substances%289100L32L2N%29?view=full#:~:text=%22approvalID%22%3A%22786Z46389E%22%2C%22name%22%3A%22Metformin%20hydrochloride%22


Ingestion: Downloads, APIs and the Data Dictionary

Four sources, four jobs

precisionFDA files. The archive page lists three latest files (UNIIs.zip, UNII_Data.zip and Legacy_UNIIs.txt)
plus dated archives in two series, with release dates that are irregular rather than on a fixed schedule; recent
releases were February 11, February 26 and August 4, 2026 (precision.fda.gov). HL7 advises versioning a
UNII code system by the date of the download file in YYYYMMDD form (www.hl7.org). No column dictionary
for these files was published on the pages read; the only column names sourced are UNII and PT
(www.hl7.org).

openFDA substance endpoint. The endpoint is designed mainly for machine reading (open.fda.gov). Its
response metadata reported a last-updated date of 2026-09-09 on 2026-10-31 (api.fda.gov). Because each
record's version increments with every saved edit (open.fda.gov), old records can change between loads, so a
full re-download rather than a delta is the safer pattern. A single API call is limited to 1000 records
(open.fda.gov). The openFDA terms place content in the public domain under a CC0 1.0 dedication
(open.fda.gov), and HL7 notes that UNII has no license terms to adhere to (www.hl7.org). One documentation
discrepancy: the authentication page says an API key is required (open.fda.gov), while the substance how-to
page says a key is recommended for regular use (open.fda.gov). Without a key the stated limit is 1,000
requests per day per IP address, and with a key 120,000 requests per day (open.fda.gov). Treat the key as
mandatory in pipelines.

NCATS public GSRS. The home page offers a downloadable public dump and states the current software
release as GSRS v3.2.0 (July 2026) (gsrs.ncats.nih.gov). The downloads page offers the full public dataset, a
data dictionary in spreadsheet form and a JSON schema of the substance model. The public Swagger
documentation notes that in the default FDA-seeded system the approvalID equals the UNII
(gsrs.ncats.nih.gov). Release cadence is stated as a full dump with each software release (github.com).

Bulk export. Formats such as full JSON, TSV and SDF need a local installation, because the public site does
not offer arbitrary exports (academic.oup.com).

Table 1: data dictionary for the substance master

Table 1 below proposes a data dictionary. The "source location" column ties each field to a documented source
field, and the "rule" column states how to treat it.

Master field Source location Rule

unii GSRS approvalID (equal to UNII in the FDA-seeded
system); openFDA unii (open.fda.gov); precisionFDA
UNII column

Primary external key. Nullable: 5,736 openFDA
records have none (api.fda.gov). Never infer class
from characters.

preferred_name precisionFDA PT column; GSRS name with preferred
and displayName flags

Single display label per snapshot. Not unique
across UNIIs.

synonym (plus
name_type)

GSRS and openFDA name objects with a type code Store every synonym with its type and language.
Many-to-many with UNII.
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https://precision.fda.gov/uniisearch/archive#:~:text=Last%20Updated%20on%20August%204%2C%202026.
https://www.hl7.org/fhir/R4/unii.html#:~:text=use%20the%20date%20of%20the%20file%20in%20the%20UNII%20list%20download%20in%20the%20format%20YYYYMMDD
https://www.hl7.org/fhir/R4/unii.html#:~:text=Use%20the%20value%20of%20the%20PT%20%28Preferred%20Term%29%20column%20in%20the%20UNII%20List
https://open.fda.gov/apis/other/substance/#:~:text=primarily%20designed%20for%20machine%20reading.
https://api.fda.gov/other/substance.json?limit=1#:~:text=%22last_updated%22%3A%20%222026%2D09%2D09%22%2C
https://open.fda.gov/fields/othersubstance.yaml#:~:text=Increments%20with%20every%20saved%20edit.
https://open.fda.gov/apis/other/substance/how-to-use-the-endpoint/#:~:text=The%20maximum%20limit%20allowed%20is%201000%20for%20any%20single%20API%20call.
https://open.fda.gov/terms/#:~:text=is%20public%20domain%20and%20made%20available%20with%20a%20Creative%20Commons%20CC0%201.0%20Universal%20dedication.
https://www.hl7.org/fhir/R4/unii.html#:~:text=UNII%20has%20no%20copyright%20acknowledgement%20needed%2C%20nor%20are%20there%20any%20license%20terms%20to%20adhere%20to.
https://open.fda.gov/apis/authentication/#:~:text=An%20API%20key%20is%20required%20to%20make%20calls%20to%20the%20openFDA%20API.
https://open.fda.gov/apis/other/substance/how-to-use-the-endpoint/#:~:text=we%20recommend%20you%20get%20one%20if%20you%20are%20planning%20to%20use%20the%20API%20on%20a%20regular%20basis
https://open.fda.gov/apis/authentication/#:~:text=240%20requests%20per%20minute%2C%20per%20IP%20address.%201%2C000%20requests%20per%20day%2C%20per%20IP%20address.
https://gsrs.ncats.nih.gov/#:~:text=August%206%2C%202026%3A%20177%2C121%20records
https://gsrs.ncats.nih.gov/api-documentation#:~:text=Search%20Substance%20by%20approvlID%2C%20which%20in%20the%20default%20FDA%2Dseeded%20system%20is%20equivalent%20to%20the%20UNII%20code.
https://github.com/ncats/gsrs3-main-deployment/wiki/Frequently-Asked-Questions#:~:text=Periodic%20full%20data%20dumps%20of%20the%20seed%20data%20will%20be%20made%20available%20with%20every%20software%20release
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=Local%20installation%20of%20the%20software%20allows%20users%20to%20download%20arbitrary%20sets%20of%20selected%20records%20in%20a%20variety%20of%20formats%2C%20including%20full%20JSON%2C%20TSV%2C%20SDF%2C%20etc.
https://open.fda.gov/fields/othersubstance.yaml#:~:text=is%20a%20unique%20ID%20generated%20for%20each%20substance%20record.
https://api.fda.gov/other/substance.json?search=_missing_:unii&limit=1#:~:text=%22total%22%3A%205736


Master field Source location Rule

substance_class GSRS and openFDA substance_class field Mandatory. Drives the matching rule in Table 2.

defining_element
s

Class-specific blocks, plus the definitional hash
described in the GSRS wiki (github.com)

Keep a pointer or hash, not a flattened string.

relationship_type openFDA and GSRS relationships (for example
active moiety, salt or solvate to parent)

Preserve direction and type. Do not flatten to
"parent".

definition_type
and level

definition_type (primary or alternative); level values
such as COMPLETE and INCOMPLETE

Alternative or incomplete definitions block auto-
accept.

record_status GSRS status (approved, non-approved, alternative,
FAILED) (gsrs.ncats.nih.gov)

Not among the top-level openFDA fields listed in its
field definitions, so read it from the GSRS API or
dump.

source_version GSRS record version; openFDA version increments
with every saved edit (open.fda.gov)

Store record version and snapshot date together.

snapshot_date precisionFDA file date; openFDA update date
(api.fda.gov); GSRS dump date

Mandatory on every row.

legacy_unii GSRS code system LEGACY_FDA_UNII
(gsrs.ncats.nih.gov)

Keep as an alias table for redirect handling.

The table shows that record_status was verified only in the GSRS API, not among the openFDA field
definitions, and that legacy codes were verified only in GSRS records. A pipeline built solely on openFDA may
therefore lose the status needed to separate approved, alternative and failed records. A pipeline built solely on
the precisionFDA file loses relationships and class detail beyond the columns documented for it.

Matching Rules and Exception Patterns

Exact identifier match first

The cheapest and safest match is a UNII-to-UNII join, with the snapshot date stored. A workable decision order
has three steps:

1. Validate format. Confirm ten alphanumeric characters, without recomputing the unpublished check
character.

2. Look up the record. Read class, status, definition type and level for the UNII.
3. Compare labels. Treat a preferred-name mismatch as a review flag, not a rejection.

The lookup itself is simple. The openFDA search supports lookup by UNII directly (open.fda.gov), and the
GSRS API supports a search on the approvalID. Name lookups are less forgiving. In the openFDA test,
searching names for "METFORMIN" in capitals returned "No matches found!", because the stored display
name is "Metformin" and the match is case-sensitive (api.fda.gov). Any name pipeline must therefore case-fold
on both sides and still treat the result as a candidate, not an answer.
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https://github.com/ncats/gsrs3-main-deployment/wiki/Definitional-Hashes#:~:text=that%20provides%20a%20concise%2C%20machine%2Dreadable%20definition%20of%20the%20factors%20that%20make%20each%20substance%20unique.
https://gsrs.ncats.nih.gov/api/v1/substances%28210c0dea-4898-4f10-8e5a-1445db8cfdf8%29?view=full#:~:text=%22definitionType%22%3A%22ALTERNATIVE%22%2C%22definitionLevel%22%3A%22COMPLETE%22%2C%22substanceClass%22%3A%22chemical%22%2C%22status%22%3A%22alternative%22%2C%22version%22%3A%224%22
https://open.fda.gov/fields/othersubstance.yaml#:~:text=Increments%20with%20every%20saved%20edit.
https://api.fda.gov/other/substance.json?limit=1#:~:text=%22last_updated%22%3A%20%222026%2D09%2D09%22%2C
https://gsrs.ncats.nih.gov/api/v1/substances%28UWU93Y99R3%29?view=full#:~:text=%22codeSystem%22%3A%22LEGACY_FDA_UNII%22%2C%22code%22%3A%22SN578B8Z9Q%22
https://open.fda.gov/apis/other/substance/example-api-queries/#:~:text=This%20query%20searches%20for%20records%20with%20the%20specific%20UNII%20%2209211A0HHL%22.
https://api.fda.gov/other/substance.json?search=names.name:%22METFORMIN%22&limit=1#:~:text=%22message%22%3A%20%22No%20matches%20found%21%22


Normalized name match second, and never alone

A normalized name is acceptable as a candidate generator. It is not acceptable as an identity decision for any
class except a fully defined chemical with a single exact-name hit. The GSRS public index shows why: 2,044
records carry a Name Collision validation warning. Some of these are intra-record duplicates, so the figure
overstates cross-UNII ambiguity, but a verified cross-record case exists. The name "Dexon" is a brand name
on polyglycolic acid, and GSRS annotates the collision (gsrs.ncats.nih.gov); the same normalized name is a
common name on fenaminosulf (gsrs.ncats.nih.gov).

Table 2: class-specific matching rules

Table 2 summarizes the rule per class, using records read on 2026-10-31 as the worked example.

Class Worked example Auto-accept when Route to review when

Chemical
(parent)

Aspirin UNII matches, status approved,
definition level COMPLETE

Name only, or stereochemistry status
unknown

Chemical (salt) Metformin hydrochloride UNII matches the salt; active moiety
UNII also matches

Source text says only "metformin"
without the salt

Chemical
(hydrate)

Caffeine monohydrate UNII matches the hydrate exactly Hydration state absent from the
source

Protein Insulin human UNII matches; sequence or record
pointer stored

Biosimilar-style names without a UNII

Nucleic acid Nusinersen and its sodium
salt

UNII matches; salt vs parent stated Salt form unspecified

Polymer Polyethylene glycol 400 Never on name alone Always when definition level is
INCOMPLETE

Mixture Povidone, unspecified Never on name alone Grade-specific text (for example a K-
value)

Structurally
diverse

Lanolin (illustrative; no
record cited here)

UNII plus part, taxon and fraction Any botanical without part and taxon

Concept Approved concept record Never Always: concept does not define an
ingredient sufficiently

Auto-acceptance is possible only where the defining elements are exact. For polymers, mixtures, structurally
diverse materials and concepts, the master should store a needs_review state rather than a forced match.

Exception patterns in detail

Salts and solvates. The relationship vocabulary types a salt as a link to a parent and a hydrate as an
anhydrous-to-solvate link. The GSRS salt UNII for metformin hydrochloride has an active moiety link to
the base metformin UNII. Store both UNIIs and the relationship; do not replace one with the other.
Polymers. Heparin sodium is a polymer record that GSRS notes is incomplete. Treat the UNII as a
pointer to an incompletely defined record.
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https://gsrs.ncats.nih.gov/api/v1/substances%28H1IL6F7KB8%29?view=full#:~:text=Name%20%27DEXON%27%20collides%20%28possible%20duplicate%29%20with%20existing%20name%20for%20substance%3A
https://gsrs.ncats.nih.gov/api/v1/substances%282VX11X81VX%29?view=full#:~:text=%22name%22%3A%22Dexon%22%2C%22stdName%22%3A%22DEXON%22%2C%22type%22%3A%22cn%22


Proteins. Records for biosimilar-style names may exist as concept records without an approval ID, so a
match to the product-specific name is not a match to the reference UNII.
Structurally diverse materials. Identity includes the plant part and the taxon fields; "St. John's wort"
alone is a label, not a definition.
Alternative definitions. GSRS stores a second definition of the same substance as a separate record
with status "alternative" and no UNII.

Table 3: ambiguous examples and expected outcomes

Table 3 lists cases where the expected outcome is review or unresolved. Each case is built from a record read
during this research.

Input text What the record shows Expected outcome

"Dexon" Two UNIIs carry the normalized name Unresolved. Review with class and
context.

"Azithromycin" Trihydrate and anhydrous are separate UNIIs sharing a
name

Review: hydration state needed.

Legacy code
SN578B8Z9Q

Retained as a legacy code on a current record Redirect via alias table to the current
UNII.

The expected outcomes are design choices; they are the article's proposed handling rules, not FDA guidance.

SPL Linkage and IDMP-Oriented Mapping Boundaries

How SPL uses the UNII

FDA's SPL hub describes SPL as a mechanism adopted by FDA for exchanging product and facility
information (www.fda.gov). The code system object identifier table assigns OID 2.16.840.1.113883.4.9 to the
FDA Substance Registration System (www.fda.gov), and HL7 lists the same OID with the URI
http://fdasis.nlm.nih.gov (terminology.hl7.org). FDA's 2009 listing guidance calls the UNII the defined code FDA
uses for ingredients and substances (www.fda.gov). The GSRS paper states that the labeling standard
requires GSRS-generated UNIIs as the primary ingredient identifier (academic.oup.com).

FDA's step-by-step listing instructions show how the substance fields are used. Each active ingredient has one
or more active moieties (www.fda.gov); the submitter enters the preferred name and UNII for the active moiety
(www.fda.gov); and basis of strength is selected as the active ingredient, active moiety or reference drug
(www.fda.gov). Strength is a ratio, a product-level attribute, not a substance attribute. Ambiguous inactive
ingredients such as flavors and fragrances are not UNII-coded ingredients (www.fda.gov). Where no UNII
exists, the 2009 guidance routed requests to an FDA mailbox; current guidance routes substance registration
through precisionFDA (www.fda.gov).

One source limitation applies. The SPL Implementation Guide with Validation Procedures is not cited, so
element-level XML names and the exact name-versus-UNII validation rule are outside the scope of this report.
The crosswalk below stays at the field level documented in FDA's instructions and the HL7 SPL mapping

IntuitionLabs

Pharma & biotech AI consulting · Custom software · Data engineering Page 9 of 19

https://www.fda.gov/industry/fda-data-standards-advisory-board/structured-product-labeling-resources#:~:text=adopted%20by%20FDA%20as%20a%20mechanism%20for%20exchanging%20product%20and%20facility%20information.
https://www.fda.gov/industry/structured-product-labeling/code-system-object-identifiers#:~:text=Food%20and%20Drug%20Administration%20Substance%20Registration%20System%20%7C%202.16.840.1.113883.4.9
http://fdasis.nlm.nih.gov/
https://terminology.hl7.org/NamingSystem-UNII.html#:~:text=OID%20%7C%202.16.840.1.113883.4.9%20%7C%20true
https://www.fda.gov/media/71146/download#:~:text=UNII%20is%20the%20defined%20code%20FDA%20uses%20for%20ingredients%2Fsubstances.
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=The%20labeling%20standard%20requires%20GSRS%2Dgenerated%20UNIIs%20as%20the%20primary%20identifier%20for%20ingredients%20in%20medical%20products
https://www.fda.gov/media/76331/download#:~:text=There%20are%20one%20or%20more%20active%20moieties%20for%20each%20active%20ingredient.
https://www.fda.gov/media/76331/download#:~:text=Enter%20the%20preferred%20name%20and%20UNII%20for%20the%20active%20moiety%20for%20the%20active%20ingredient.
https://www.fda.gov/media/76331/download#:~:text=Select%20if%20the%20active%20ingredient%2C%20active%20moiety%20or%20reference%20drug%20was%20used%20as%20the
https://www.fda.gov/media/76331/download#:~:text=ambiguous%20ingredients%20such%20as%20flavors%2C%20fragrances%2C%20undefined%20coatings%20or%20inks.
https://www.fda.gov/media/169513/download#:~:text=FDA%2DSRS%20will%20directly%20respond%20with%20UNIIs%20if%20there%20are%20no%20issues%20with%20your


guide.

Table 4: SPL field to substance-master crosswalk

Table 4 maps SPL entries to the substance master.

SPL concept Master attribute Rule

Ingredient code with OID
2.16.840.1.113883.4.9

unii Join key, snapshot-dated

Ingredient name preferred_name or synonym Compare to PT; a mismatch is a review flag, not a
key

Active moiety name and UNII relationship_type = ACTIVE
MOIETY

Preserve as a relationship, not a merged record

Basis of strength Product-level flag Active ingredient, active moiety or reference drug

Inactive ingredient unii plus role Same join; confidential flag handled at product level

Bulk-ingredient labels Exception Some validation files are marked not applicable

FHIR representation SubstanceDefinition identifier Active moiety held in SubmittedIngredientDefinition
(build.fhir.org)

The table shows that SPL asks for two substance identities per active ingredient: the ingredient and its moiety.
A master with only one UNII per ingredient cannot represent the relationship.

IDMP-oriented mapping boundaries

FDA states that its UNII conforms to ISO 11238 (www.fda.gov), and, on its substance-identification page,
describes ISO 11238 as identifying five types of substance (www.fda.gov). That count differs from the six
GSRS classes listed earlier. The FDA page mentions mixtures only parenthetically, which may explain the
difference, but the page does not say so. It also states there is currently no global substance identifier for
global IDMP (www.fda.gov). ISO lists ISO 11238:2018 as expected to be replaced (www.iso.org), and a
successor draft is under development (www.iso.org). ISO/TS 19844 excludes the choice of the global identifier
system from its scope (www.iso.org).

On the European side, EMA describes the Substance Management Service (SMS) as providing harmonised
data to identify ingredients and materials in a medicinal product (www.ema.europa.eu). The SMS ID is a
system-generated identifier also known as the EUTCT ID (www.ema.europa.eu), and the UNII is stored only as
an optional external code (www.ema.europa.eu). EMA says the EU Substance Registration System is live
since 2023 and that SMS and EU-SRS share the same ID (www.ema.europa.eu). Real-time synchronisation of
the two remains a planned improvement (www.ema.europa.eu). The SMS API is built on FHIR
(www.ema.europa.eu).

The HL7 FHIR R5 SubstanceDefinition resource is described as the detailed description of a substance
(hl7.org), and its IDMP mapping links the resource to ISO 11238 classes (hl7.org). It is always a type, not a
physical instance (hl7.org).
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https://build.fhir.org/ig/HL7/fhir-spl/StructureDefinition-SubmittedIngredientDefinition.html#:~:text=Used%20to%20represent%20an%20substance%27s%20active%20moiety.
https://www.fda.gov/industry/fda-data-standards-advisory-board/identification-medicinal-products-idmp#:~:text=the%20U.S.%20National%20Drug%20Code%2C%20Unique%20Ingredient%20Identifier%2C%20and%20the%20Unified%20Code%20for%20Units%20of%20Measure%20conform%20to%20ISO%2011615%2C%20ISO%2011238%2C%20and%20ISO%2011240%2C%20respectively
https://www.fda.gov/industry/fda-data-standards-advisory-board/substance-identification
https://www.fda.gov/industry/fda-resources-data-standards/substance-identification#:~:text=Currently%2C%20there%20is%20no%20global%20substance%20identifier%20to%20use%20for%20the%20implementation%20of%20global%20IDMP
https://www.iso.org/standard/69697.html#:~:text=Expected%20to%20be%20replaced%20by
https://www.iso.org/standard/88547.html#:~:text=This%20document%20provides%20an%20information%20model%20to%20define%20and%20identify%20substances%20within%20medicinal%20products
https://www.iso.org/standard/70594.html#:~:text=The%20specific%20global%20identifier%20system%20that%20should%20be%20used%3B
https://www.ema.europa.eu/en/human-regulatory-overview/research-development/data-medicines-iso-idmp-standards-overview/substance-product-organisation-referential-spor-master-data#:~:text=harmonised%20data%20and%20definitions%20to%20uniquely%20identify%20the%20ingredients%20and%20materials%20that%20constitute%20a%20medicinal%20product
https://www.ema.europa.eu/en/documents/other/sms-guidance-external-users_en.pdf#:~:text=SMS%20ID%20is%20also%20known%20as%20the%20EUTCT
https://www.ema.europa.eu/en/documents/other/sms-guidance-external-users_en.pdf#:~:text=External%20codes%20%28e.g.%20SVG%20flag%2C%20UNII%2C
https://www.ema.europa.eu/en/human-regulatory-overview/research-development/data-medicines-iso-idmp-standards-overview/substance-product-organisation-referential-spor-master-data/substance-product-data-management-services#:~:text=Since%202023%20the%20European%20Substance%20Registration%20System%20%28EU%2DSRS%29%20is%20live%20and%20from%202024%20available%20to%20all%20NCAs.
https://www.ema.europa.eu/en/human-regulatory-overview/research-development/data-medicines-iso-idmp-standards-overview/substance-product-organisation-referential-spor-master-data/substance-product-data-management-services#:~:text=Future%20improvements%20around%20substance%20management%20will%20include%20real%2Dtime%20synchronising%20SMS%20with%20the%20EU%2DSRS%20database
https://www.ema.europa.eu/en/documents/other/sms-guidance-external-users_en.pdf#:~:text=The%20SMS%20API%20is%20implemented%20using%20the%20Fast%20Healthcare%20Interoperability%20Resources%20%28FHIR%29%20standard.
https://hl7.org/fhir/R5/substancedefinition.html#:~:text=The%20detailed%20description%20of%20a%20substance%2C%20typically%20at%20a%20level%20beyond%20what%20is%20used%20for%20prescribing.
https://hl7.org/fhir/R5/substancedefinition-mappings.html#:~:text=Substance%20%28and%20derived%20classes%3A%20Chemical%2C%20Polymer%2C%20Protein
https://hl7.org/fhir/R5/substancedefinition.html#:~:text=However%20it%20is%20always%20a%20type%20and%20does%20not%20represent%20an%20actual%20physical%20instance%20of%20a%20substance.


The boundary for a master: public GSRS fields cover identity (class, names, codes, relationships, definition
level). A full IDMP implementation also needs product-level and jurisdiction-specific data that a UNII cannot
provide. Hold the UNII as one external identifier on an internal substance record, add the SMS ID where
applicable, and do not claim a one-to-one map between a UNII and an SMS ID.

UNII, CAS RN and SMS ID side by side

A CAS RN is a unique identifier for a specific substance with up to ten digits in three parts (www.cas.org). CAS
says a RN designates one substance (www.cas.org), but the GSRS paper finds 4,296 substances with more
than one registry number, so the two systems partition substances differently. NLM introduced UNIIs into
MeSH as a new identifier system that enhances existing CAS numbers (sites.wip.nlm.nih.gov). The SMS ID is
an EMA-side key. No authoritative source cited here publishes a UNII-to-SMS-ID crosswalk, so any such
mapping is an internal, governed table.

Change Detection, Stewardship and Validation Test Cases

What changes and how it is shown

Record edits. The UNII remains the same when corrections are made (academic.oup.com). The record
version advances with every saved edit.
History. GSRS exposes retrieval of historical versions and edit history by API (github.com), and the live
edits endpoint returns one entry per saved version (gsrs.ncats.nih.gov).
Obsolete codes. The public index has no deprecated records, with all 177,120 labeled "Not
Deprecated" (gsrs.ncats.nih.gov). Superseded UNIIs survive as LEGACY_FDA_UNII codes on current
records. No merged or replaced-by status field was found in the public API, so redirects must be built
from the legacy code table.
Failed records. Records with status FAILED carry validation notes, for example a full-duplicate warning.

Table 5: version-diff between two public snapshots

Table 5 compares the same UNIIs in the openFDA snapshot dated 2026-09-09 and the public GSRS API read
on 2026-10-31. The UNIIs are unchanged and the record versions have advanced.

Substance (UNII) openFDA version (2026-09-09) GSRS version (2026-10-31)

Aspirin (R16CO5Y76E) 108 (api.fda.gov) 119 (gsrs.ncats.nih.gov)

Metformin (9100L32L2N) 43 (api.fda.gov) 52 (gsrs.ncats.nih.gov)

Caffeine (3G6A5W338E) 131 (api.fda.gov) 141 (gsrs.ncats.nih.gov)

Nusinersen (5Z9SP3X666) 23 (api.fda.gov) 25 (gsrs.ncats.nih.gov)

Adalimumab (FYS6T7F842) 119 (api.fda.gov) 129 (gsrs.ncats.nih.gov)

All five records moved forward by two to eleven versions in about seven weeks, with no UNII change. The
implication for change control is that a master should diff on record version and defining content, not on UNII.
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https://www.cas.org/cas-data/cas-registry#:~:text=A%20CAS%20Registry%20Number%20%28CAS%20RN%C2%AE%29%20is%20a%20unique%20and%20unambiguous%20identifier%20for%20a%20specific%20substance
https://www.cas.org/cas-data/cas-registry#:~:text=A%20CAS%20RN%20designates%20only%20one%20substance%2C%20ensuring%20precise%20identification.
https://sites.wip.nlm.nih.gov/pubs/techbull/ja12/ja12_fda_unii.html#:~:text=serve%20as%20a%20new%20system%20of%20unique%20identifiers%20that%20will%20enhance%20existing%20Chemical%20Abstracts%20Service%20%28CAS%29%20registry%20numbers
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=The%20UNII%20is%20permanently%20associated%20with%20a%20given%20substance%20definition%20and%20when%20corrections%20are%20made%2C%20the%20UNII%20remains%20the%20same.
https://github.com/ncats/gsrs3-main-deployment/blob/main/docs/REST_API_Endpoints.md#:~:text=Retrieve%20historical%20version%20of%20record
https://gsrs.ncats.nih.gov/ginas/app/api/v1/substances%2800003571-8a34-49de-a980-267d6394cfa3%29/@edits#:~:text=%22kind%22%3A%22ix.ginas.models.v1.StructurallyDiverseSubstance%22%2C%22editor%22%3A%22ADMIN%22%2C%22version%22%3A%2216%22
https://gsrs.ncats.nih.gov/api/v1/substances/search?q=*&top=1&fdim=50#:~:text=%22label%22%3A%22Not%20Deprecated%22%2C%22count%22%3A177120
https://api.fda.gov/other/substance.json?search=names.name:%22ASPIRIN%22&limit=1#:~:text=%22version%22%3A%20%22108%22%2C
https://gsrs.ncats.nih.gov/api/v1/substances%28R16CO5Y76E%29?view=full#:~:text=%22status%22%3A%22approved%22%2C%22version%22%3A%22119%22
https://api.fda.gov/other/substance.json?search=unii:9100L32L2N&limit=1#:~:text=%22version%22%3A%20%2243%22%2C
https://gsrs.ncats.nih.gov/api/v1/substances%289100L32L2N%29?view=full#:~:text=%22status%22%3A%22approved%22%2C%22version%22%3A%2252%22
https://api.fda.gov/other/substance.json?search=unii:3G6A5W338E&limit=1#:~:text=%22version%22%3A%20%22131%22%2C
https://gsrs.ncats.nih.gov/api/v1/substances%283G6A5W338E%29?view=full#:~:text=%22status%22%3A%22approved%22%2C%22version%22%3A%22141%22
https://api.fda.gov/other/substance.json?search=names.name:%22NUSINERSEN%22&limit=5#:~:text=%22version%22%3A%20%2223%22%2C
https://gsrs.ncats.nih.gov/api/v1/substances%285Z9SP3X666%29?view=full#:~:text=%22status%22%3A%22approved%22%2C%22version%22%3A%2225%22
https://api.fda.gov/other/substance.json?search=names.name:%22ADALIMUMAB%22&limit=5#:~:text=%22version%22%3A%20%22119%22%2C
https://gsrs.ncats.nih.gov/api/v1/substances%28FYS6T7F842%29?view=full#:~:text=%22status%22%3A%22approved%22%2C%22version%22%3A%22129%22


Stewardship controls

1. Snapshot register. Record the file or API date with every load; HL7 recommends a YYYYMMDD
version for the UNII code system.

2. Full reload. Reload the full dataset rather than applying deltas, because record versions advance with
every saved edit.

3. Alias table. Load legacy UNIIs and resolve them to the current record.
4. Review queue. Anything in classes polymer, mixture, structurally diverse or concept, and any record

with definition level INCOMPLETE, enters a steward queue.
5. Error path. Report source-data problems to FDA through the published mailbox.

Suggested schema and test cases

The following relational sketch is a design proposal, not an official schema; the official GSRS JSON schema is
available from NCATS.

substance(master_id PK, unii NULL, substance_class NOT NULL, record_status,

          definition_type, definition_level, record_version, snapshot_date NOT NULL,

          source_system)

substance_name(master_id FK, name, name_type, is_preferred, is_display, language)

substance_relationship(master_id FK, related_unii, relationship_type, direction)

unii_alias(legacy_unii PK, current_unii, snapshot_date)

match_decision(source_text, candidate_master_id, rule, outcome, reviewer, decided_on)

Validation test cases (each reproducible from the records cited above):

T01. Exact UNII R16CO5Y76E resolves to Aspirin with status approved.
T02. The text "metformin hydrochloride" resolves to the salt record, with an active-moiety link to the
base.
T03. The text "Dexon" returns two candidates and stays unresolved.
T04. A concept-class record is never auto-accepted.
T05. The legacy code SN578B8Z9Q resolves to the current lampalizumab UNII.
T06. An alternative-definition record without a UNII is excluded from key joins.

Data Analysis and Evidence

Class distribution, two named snapshots

Table 6 below gives the class distribution. The denominators come from the openFDA substance endpoint
(total 167,385; data updated 2026-09-09) (api.fda.gov) and the public GSRS index read on 2026-10-31 (total
177,120). They are different datasets read at different dates, so the numbers should not be merged.

Class openFDA 2026-09-09 (count, share) GSRS index 2026-10-31 (count, share)

Chemical 120,991 (72.28%) (api.fda.gov) 130,591 (73.73%) (gsrs.ncats.nih.gov)
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https://api.fda.gov/other/substance.json?limit=1#:~:text=%22total%22%3A%20167385
https://api.fda.gov/other/substance.json?count=substance_class#:~:text=%22count%22%3A%20120991
https://gsrs.ncats.nih.gov/api/v1/substances/search?q=*&top=1&fdim=50#:~:text=%22label%22%3A%22chemical%22%2C%22count%22%3A130591


Class openFDA 2026-09-09 (count, share) GSRS index 2026-10-31 (count, share)

Structurally diverse 27,756 (16.58%) 27,993 (15.80%)

Protein 7,385 (4.41%) 7,698 (4.35%)

Concept 4,872 (2.91%) 4,053 (2.29%)

Mixture 3,015 (1.80%) 3,193 (1.80%)

Polymer 2,556 (1.53%) 2,645 (1.49%)

Nucleic acid 645 (0.39%) 767 (0.43%)

Specified substance group 1 165 (0.10%) 180 (0.10%)

The shares were computed from the stated counts. Chemicals dominate at about three quarters of records, yet
the classes that resist name-only matching (structurally diverse, mixture, polymer and concept) together make
up 22.82% of the openFDA snapshot (38,199 of 167,385 records) and 21.39% of the GSRS index (37,884 of
177,120 records). The two sources differ by design and date, and the GSRS dump count (177,121) differs by
one record from the index count (177,120) read on the same day, so any published coverage figure must
name its exact snapshot.

Resolvable-UNII coverage against a named, dated set

The only coverage figure this report publishes is a UNII-presence rate. Against the openFDA substance
endpoint, snapshot 2026-09-09, denominator 167,385: 161,649 records (96.57%) carry a UNII (api.fda.gov),
and 5,736 (3.43%) do not. The unresolved category is dominated by concepts: 4,317 of the 5,736 UNII-less
records (75.26%) are concept class (api.fda.gov). The remaining 1,419 are not only concepts: the same
breakdown shows 892 chemicals, 361 proteins, 158 mixtures, 6 structurally diverse, 1 nucleic acid and 1
polymer record without a UNII. This is a registry-presence statistic. It is not a rate of matching any
organization's ingredient list or SPL files to UNIIs, which was not measured.

Record status in the public GSRS index

The GSRS Record Status facet sums exactly to the 177,120 index: approved 169,739 (95.83%)
(gsrs.ncats.nih.gov), Validated Subconcept 3,472, FAILED 1,668, alternative 1,660 and Concept 581. A UNII-
based join that ignores status would include the 4.17% of records (7,381) that are not approved.

Growth in reported record counts

Reported counts are not like-for-like, because sources count different things. The 2020 paper reports 116,636
substance definitions in the 7 July 2020 public release (academic.oup.com). A 2022 paper reports a core
collection of 125,036 substances from GSRS (academic.oup.com), and the Inxight tool indexes only
substances mapped to a UNII (academic.oup.com). The public dump dated August 6, 2026 holds 177,121
records. Between the 2020 release and the 2026 dump, the record count rose by 60,485, or 51.9%.
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https://api.fda.gov/other/substance.json?search=_exists_:unii&limit=1#:~:text=%22total%22%3A%20161649
https://api.fda.gov/other/substance.json?search=_missing_:unii&count=substance_class#:~:text=%22count%22%3A%204317
https://gsrs.ncats.nih.gov/api/v1/substances/search?q=*&top=1&fdim=50#:~:text=%22label%22%3A%22approved%22%2C%22count%22%3A169739
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=The%20latest%20public%20data%20release%20was%20on%207%20July%202020%20%28v2.5.1%E2%80%9320200707%29%20and%20consists%20of%20116%20636%20substance%20definitions.
https://academic.oup.com/nar/article/50/D1/D1307/6396888#:~:text=G%2DSRS%20is%20a%20major%20contributor%20to%20Inxight%20Drugs%20with%20a%20core%20collection%20of%20125%20036%20substances.
https://academic.oup.com/nar/article/50/D1/D1307/6396888#:~:text=Inxight%20Drugs%20relies%20on%20the%20G%2DSRS%20substance%20index%20and%20does%20not%20present%20data%20for%20substances%20that%20are%20not%20mapped%20to%20a%20UNII


Downstream, the DailyMed API reported 159,005 current SPL entries and 7,987 UNII and active-moiety entries
as of Oct 30, 2026 (dailymed.nlm.nih.gov). These count labels and active-moiety rows, not registry records, so
no ratio should be drawn.

Implications and Future Directions
For SPL and RIM owners. Treat the UNII as the join key and the preferred name as a label. Because NLM's
RxNorm takes UNIIs directly from the ingredient information in structured product labels (www.nlm.nih.gov), an
erroneous UNII in a label would flow into a major downstream terminology, where UNIIs sit as codes on source
atoms (www.nlm.nih.gov). Governance at the SPL authoring step is therefore cheaper than correction
downstream.

For IDMP program leads. The substance standard is under revision and the ISO/TS 19844 third edition
covers specified substance groups 1 to 3 only (www.iso.org). EMA is working with HL7 to incorporate ISO
IDMP into FHIR (www.ema.europa.eu). A master should keep UNIIs and SMS IDs side by side, as mapped
external identifiers, and avoid committing to a single global key until FDA and EMA publish one.

For data stewards. The FAIR framing (findable, accessible, interoperable, reusable) applies directly: the
GSRS paper describes the UNII as the globally unique and persistent identifier under FAIR standards
(academic.oup.com). A Collaborative Drug Discovery event announcement on FAIR data in biopharma
describes the GSRS as linking substances to products, applications and clinical trials
(www.collaborativedrug.com). That page is a webinar announcement, so it supports context only, not any
quantitative claim.

Perspective. The work is better framed as a governance problem than a tooling problem. The sources show a
public, free and dated data stream; the hard parts are the review queue, the alias table and the unresolved
states. In any regulatory information or labeling workflow, the identifier lives in the master and downstream
authoring tools consume it.

Open items. Not documented in the sources cited: the UNII check-character algorithm, a formal precisionFDA
terms-of-use statement, a column dictionary for the precisionFDA files, and the SPL Implementation Guide
validation text. FDA's preferred-names page, as retrieved on 2026-10-31, only links to the UNII Search service
(www.fda.gov). Re-check each before the design is frozen.

Frequently Asked Questions (FAQs)

How is a UNII code looked up at FDA?

Use precisionFDA UNII Search, which supports wildcard, code and name searches, or the openFDA
substance endpoint, where a query by UNII is documented. Name queries on openFDA are case-sensitive.

What is the Global Substance Registration System?

GSRS is the system that defines substances through standardized scientific descriptions and generates UNIIs.
It was developed through collaboration between FDA, NCATS and EMA.
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https://dailymed.nlm.nih.gov/dailymed/services/v2/spls.json?pagesize=1#:~:text=%22total_elements%22%3A%20159005
https://www.nlm.nih.gov/research/umls/rxnorm/docs/techdoc.html#:~:text=These%20UNII%20codes%20are%20pulled%20directly%20from%20the%20ingredient%20information%20included%20in%20the%20structured%20product%20labels
https://www.nlm.nih.gov/research/umls/rxnorm/docs/techdoc.html#:~:text=unique%20ingredient%20identifiers%20%28UNIIs%29%20are%20available%20in%20RXNCONSO.RRF%20as%20the%20%27CODE%27%20value%20for%20SAB%3DMTHSPL%20TTY%3DSU%20atoms.
https://www.iso.org/standard/71965.html#:~:text=This%20third%20edition%20of%20the%20document%20addresses%20Substances%20Groups%201%20to%203%20of%20the%20Specified%20Substances%20as%20defined%20in%20ISO%2011238
https://www.ema.europa.eu/en/human-regulatory-overview/research-development/data-medicines-iso-idmp-standards-overview/substance-product-organisation-referential-spor-master-data/substance-product-data-management-services#:~:text=EMA%2C%20the%20European%20medicines%20regulatory%20network%20and%20other%20worldwide%20regulatory%20agencies%20are%20working%20with%20Health%20Level%20Seven%20%28HL7%29%20to%20incorporate%20the%20ISO%20IDMP%20standards%20into%20the%20FHIR%20specification.
https://academic.oup.com/nar/article/49/D1/D1179/5981299#:~:text=In%20accordance%20with%20FAIR%20data%20standards%2C%20the%20UNII%20is%20the%20globally%20unique%20and%20persistent%20identifier
https://www.collaborativedrug.com/cdd-blog/upcoming-webinar-driving-fair-in-biopharma#:~:text=The%20G%2DSRS%20also%20links%20substances%20to%20products%2C%20applications%20clinical%20trials%20and%20adverse%20events.
https://www.fda.gov/industry/structured-product-labeling-resources/uniis-preferred-substance-names-and-their-identified-synonyms#:~:text=FDA%27s%20Global%20Substance%20Registration%20System%20%2D%20UNII%20Search%20Service


Can GSRS or UNII data be downloaded and queried by API?

Yes. precisionFDA offers downloadable files, NCATS publishes a public GSRS dump and schema, and
openFDA exposes a JSON endpoint with a 1000-record limit per call.

Does a UNII mean the substance or product is FDA approved?

No. FDA says UNII availability does not imply regulatory review or approval. The word "approved" in GSRS
status refers to the registration record, with a registrar reviewing the substance before a UNII is assigned
(www.fda.gov).

How does a UNII map to IDMP and ISO 11238?

FDA states that its UNII conforms to ISO 11238. For EMA, the SMS ID is the primary key and the UNII is an
external code. A one-to-one mapping is not documented.

What is the difference between a UNII, a CAS RN and an SMS ID?

A CAS RN identifies a substance in the CAS Registry. A UNII is generated from ISO 11238 data elements
(precision.fda.gov). The SMS ID is EMA's own identifier. They partition substances differently, so a crosswalk
needs typed relationships.

Which SPL fields carry the UNII?

Active ingredient, active moiety and inactive ingredient entries each take a preferred name and a UNII, under
code system OID 2.16.840.1.113883.4.9.

Conclusion
A UNII is a stable cross-system identifier for a registered substance definition, provided the master also stores
the snapshot date, the substance class, the definition level and the typed relationships to related UNIIs. It is
not a stable identifier for a name, a grade, a salt form that the source text does not state, or a regulatory
status. The public evidence supports a layered rule: accept exact UNII joins when the record is approved,
primary and completely defined; inspect the underlying record for salts, hydrates, proteins and nucleic acids;
and leave polymers, mixtures, structurally diverse materials, concept records and name collisions unresolved
until a steward decides.

The numbers define the scale of the queue. In the openFDA snapshot of 2026-09-09, 96.57% of 167,385
records carry a UNII, and about one in five records belongs to a class that resists name-only matching. In the
public GSRS index of 2026-10-31, 95.83% of 177,120 records are approved. SPL requires UNIIs for
ingredients and moieties, while IDMP-oriented systems carry the UNII as one external code beside their own
keys. None of these facts implies FDA review or approval of any product. Readers applying this design to
regulated submissions should confirm it with their own regulatory-affairs and data-governance specialists.

Source links
Links cited in this article, in order of first appearance. Full addresses are provided for readers using extracted text.
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https://www.fda.gov/media/169513/download#:~:text=A%20GSRS%20registrar%20will%20review%20the%20substance.
https://precision.fda.gov/uniisearch#:~:text=UNIIs%20are%20generated%20based%20on%20scientific%20identity%20characteristics%20using%20ISO%2011238%20data%20elements.
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About IntuitionLabs
IntuitionLabs is an AI consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

AI consulting and adoption

Our AI enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind AI: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted AI options support teams
evaluating how to operate AI with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include AI agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore AI enablement, pharma and biotech software development, data engineering and BI, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ai

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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