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Background: Medicines are distributed across jurisdictions that impose different re-
quirements on the language, content, format and presentation of labels and package
leaflets. Multilingual labelling affects regulatory compliance, translation quality, patient
safety, packaging design and lifecycle management, but the relevant evidence is dis-
persed across separate fields. Methods: Narrative review of official regulatory docu-
ments from ten jurisdictions or regions (USA, EU, India, Japan, China, GCC, ASEAN,
Canada, Australia, Brazil), international standards, and scholarly literature, mainly 2000
—2026, with emphasis on developments in 2023-2026. Findings: Language obligations
depend on market, product category and pack component; templates and formats differ
by regulator; regional arrangements do not remove national requirements. Evidence
shows that literacy and language barriers impair understanding of medicine information,
but direct studies of multilingual labels are few and exploratory. Translation quality can
be governed through process standards and error metrics, while machine translation and
Al performance varies by language and requires human oversight. Multilingual packs
create space pressure that affects legibility, and readability measures are language-spe-
cific. Electronic labelling is advancing quickly but unevenly, with equity safeguards a
central concern. Lifecycle control is needed to keep all language versions consistent
with approved text. Conclusions: An integrated framework built on regulatory compli-
ance, information equivalence and operational control is proposed, with five pillars and
an unvalidated review checklist. Priorities for research include audits of authentic labels,
user testing, evaluation of Al-assisted translation and validation of the framework.
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INTRODUCTION

Medicines are now developed, manufactured and sold
across many regulatory territories, yet each patient
meets a medicine through the same few square cen-
timetres of text: the label and the package leaflet. These
materials carry the information needed to identify the
product, take it correctly, store it, and recognise warn-
ing signs. Inadequate or ambiguous information is a
recognised contributor to medication errors, which are
common, costly and largely preventable.[1-3] The
World Health Organization's Medication Without
Harm challenge set an ambition of halving severe
avoidable medication-related harm, and clear medicine
information is part of that agenda.[4,5]

When a product is distributed internationally, the in-
formation must be adapted to the legal and linguistic
conditions of each market. Languages, templates,
mandatory statements, type-size expectations, security
features and change-control procedures differ between
regulators.[6—8] Multilingual labelling therefore in-
volves far more than translation: it combines regulatory
mapping, terminology control, translation validation,
artwork design, quality control and lifecycle manage-
ment. It also sits at the meeting point of several research
traditions, namely regulatory science, health literacy,
translation studies and information design, which
rarely cite one another.

The landscape is also moving. Electronic product in-
formation (ePI) is being piloted in the European Union,
Japan has largely replaced paper inserts for prescription
drugs, Brazil has introduced a digital access mecha-
nism for leaflets, and Singapore extended e-labelling to
additional medicine categories in 2026.[9-12] At the
same time, machine translation and large language
models are entering regulatory workflows, and regula-
tors have begun to set expectations for their use.[13,14]

This article reviews the regulatory challenges of mul-
tilingual pharmaceutical labelling in global distribu-
tion. It (i) compares the regulatory approaches of ten
jurisdictions or regions; (ii) synthesises evidence on
language, literacy and medication safety; (iii) examines
translation quality assurance, including machine trans-
lation and artificial intelligence (Al); (iv) discusses
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label design, readability and packaging space; (v) re-
views electronic labelling; and (vi) considers lifecycle
management and harmonisation, before proposing an
integrated framework and priorities for research.

2. Review Methods

This is a narrative review with a structured approach to
source selection. Official sources were identified from
regulator, standards-body and international-organisa-
tion websites for the USA, European Union (EU), In-
dia, Japan, China, the Gulf Cooperation Council
(GCC), the Association of Southeast Asian Nations
(ASEAN), Canada, Australia and Brazil. Scholarly
literature published mainly between 2000 and 2026
was identified through searches of biomedical and
multidisciplinary databases and by checking reference
lists, using terms such as pharmaceutical labelling,
multilingual or bilingual labelling, package leaflet,
medication error, health literacy, translation quality,
machine translation, electronic labelling and regulatory
harmonisation. Veterinary, food, supplement and de-
vice-only labelling were excluded.

Because the review is narrative, it does not claim ex-
haustive retrieval or provide pooled estimates, and its
conclusions should be read as an evidence-informed
synthesis. Regulatory statements reflect documents
available at the time of writing; requirements change,
and any reader applying them to a specific product
must verify the current text. A formal systematic re-
view of the same topic, following PRISMA 2020, is the
logical next step.[15]

3. The Regulatory Landscape
3.1 Principal frameworks

Labelling regulation is cumulative and jurisdiction-
specific (Figure 1). In the United States, the Federal
Food, Drug, and Cosmetic Act and Title 21 of the Code
of Federal Regulations, Part 201, establish labelling
requirements and treat deficient labelling as misbrand-
ing.[7,16] Prescription labelling follows the Physician
Labeling Rule format, and non-prescription products
use the Drug Facts format.[17-19]
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Overview of global context and key regulatory frameworks
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Figure 1: Global Context and Principal Regulatory Frameworks Affecting Multilingual Pharmaceutical
Labelling.

In the EU, Directive 2001/83/EC (Title V) governs the
particulars on outer packaging and leaflets, Braille on
packaging, consultation with patient groups on leaflets,
and language.[6] Regulation (EC) No 726/2004 gov-
erns centralised authorisation, and Quality Review of
Documents (QRD) templates standardise product in-
formation in all official languages.[20,21] The Com-
mission's packaging guideline includes provisions for
the optional 'blue box' for national particulars.[22]
Falsified-medicines legislation adds mandatory safety
features that compete for space on the pack.[23,24]

India regulates labelling through the Drugs and Cos-
metics Act, 1940 and Rules, 1945, with Rule 96 pre-
scribing the manner of labelling, and the New Drugs
and Clinical Trials Rules, 2019 apply to new drugs.[25—
27] The Constitution recognises 22 languages, which
makes language accessibility a practical as well as legal
consideration.[28] Japan requires Japanese-language
information and has moved to electronic package in-
serts;[10] China regulates inserts and labels through
SFDA Decree No. 24 and the Drug Administration
Law as revised in 2019;[29,30] and Brazil's ANVISA
issued RDC 768/2022 on labelling and RDC 769/2022
on leaflets with digital access.[11,31]

Canada differentiates language obligations by product
category and context, and states that additional lan-
guages may be included provided they do not impair
the readability of English or French.[8,32] Australia
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regulates through Therapeutic Goods Orders, including
TGO 91 for prescription and related medicines.[33]
The GCC guidance requires Arabic translation for
specified packaging components,[34] while ASEAN's
common technical dossier harmonises submissions but
leaves national labelling rules in place.[35]

3.2 Comparative observations

Table 1 summarises the language, format and digital
provisions that could be identified from the official
documents. Three patterns emerge. First, language
rules attach to the market, the product category and the
pack component rather than to the product alone: a
general statement that a country 'requires bilingual
labelling' is insufficient without the product class and
the provision. Second, templates and formats differ by
regulator, so one global artwork rarely satisfies every
market. Third, digital provisions are changing quickly
and unevenly.

These differences can be grouped into four models of
language regulation. In the first, language is deter-
mined by the market within a supranational system, as
in the EU, where Member State rules require the pack
and leaflet to be available in the relevant official lan-
guage (s). In the second, language obligations are con-
ditional on product category and context, as in Canada.
In the third, an additional language is layered on the
original, as in the GCC requirement for Arabic on
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specified packaging components. In the fourth, a single
national language is the basis of the label, as in Japan,
China and Brazil, although additional-language text
may be permitted subject to conditions. A manufacturer
distributing in all four types of market must therefore

maintain not only several translations but several rule
sets, and must decide for each pack whether a single
multilingual presentation or separate country packs is
the compliant and practical option.

Table 1: Language, Format and Digital-Labelling Provisions Identified in Official Sources (Selected Juris-

dictions)
Jurisdiction Principal instruments Language / forltlilgz‘li)rowsmns iden- Digital position identified
USA FD&C Act; 21 CFR 201 PLR and Drug Facts formats No genera.l paper replacement
[7,16] identified
EU Dir. 2001/83/EC; QRD; Vol. | Official language(s) of Member State; | ePI pilot; 2025 draft reflection
2C [6,21,22] Braille; blue box paper [36]
Japan PMD Act; PMDA [10] Japanese-language information Electronic 1ns260r;sl since August
China SFDA Decree 24 [29] Standard Chinese characters as basis None identified
GCC SFDA/GCC guidance v3.2 | Arabic translation for specified com- None identified
[34] ponents
FDR; plain-language guidance English/French by proFluct and con- Not addressed in guidance
Canada text; other languages if readability .
[8] reviewed
preserved
Brazil RDC 768/2022; 769/2022 Portuguese-language labelling and Digital access mechanism
[11,31] leaflets from 2023

Regional harmonisation does not remove these differ-
ences. Studies of review models in African regional
economic communities show that regional initiatives
improve alignment but still depend on national proce-
dures and timelines,[37-39] and the WHO's good re-
liance practices emphasise that relying on another
regulator's work does not eliminate the need for local
verification.[40,41] The same logic applies to labelling.

Post-approval change illustrates the practical effect of
divergence. A safety update to warnings or dosing may
be approved at different times in different markets, may
be categorised differently by each regulator, and may
require different implementation periods for packs
already in the supply chain. Manufacturers therefore
operate with several concurrent label versions for the
same product. This is not a defect in itself, but it in-
creases the risk that an outdated statement persists in
one market, and it is the main reason why version
control is treated as a core labelling control and not as
an administrative detail.[42]
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4. Language, Literacy and Medication Safety

The case for multilingual labelling rests on evidence
that language and literacy affect how information is
understood. Health literacy, defined as the skills that
determine the ability to access, understand and use
health information, is associated with health outcomes,
including medicine use.[43,44] Studies of English-
language prescription labels show that low literacy
impairs comprehension of warning labels and that
wording and format influence understanding.[45,46] A
systematic review identified the textual elements that
affect how comprehensible label instructions are.[47]

Language barriers add a further layer. Pharmacy sur-
veys found that patients with limited English profi-
ciency often received prescriptions without translated
labels or interpretation,[48] and studies have examined
the association between limited proficiency and un-
derstanding of prescription labels.[49] Reviews show
that professional interpreters improve the quality of
care and that language-concordant care is associated
with better outcomes.[50,51] Errors by unqualified
interpreters are common and sometimes clinically
consequential,[52] which is a useful analogy for written
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translation: the quality of the intermediary determines
whether meaning survives.

Direct evidence on bilingual or multilingual medicine
labels is limited. A UK exploratory evaluation of
bilingual dispensing labels reported high understanding
when labels were provided in the patient's preferred
language,[53] and a Taiwanese national survey showed
that label misunderstanding occurs even in a single-
language setting.[54] South African studies of pic-
tograms and quick-response (QR) codes illustrate that
literacy and technology access must be considered
alongside language.[55,56] No study identified quan-
tified how the number of languages on a single pack
affects legibility or error rates.

A methodological caution follows. Medication errors
are multifactorial; prescribing, dispensing, administra-
tion, packaging and system factors all contribute.[2,3]
Labelling should therefore be treated as a plausible risk
factor and a modifiable control, not as an established
cause of a measured error rate. Claims about the fre-
quency of translation-related harm in marketed prod-
ucts currently lack empirical support.

Particular groups may be more exposed to communi-
cation risk. Older adults often manage complex regi-
mens and may have reduced visual acuity, so type size
and contrast matter,[57] children depend on carers
whose language and literacy determine how doses are
understood, and people with low literacy may rely on
pictograms and verbal counselling in addition to text.
[55,58] Standardised, patient-centred instructions are

intended to reduce this vulnerability, but their cross-
language equivalence has seldom been tested.

There is also an ethical dimension. Access to medicine
information that a person can understand is part of
equitable care, and populations with limited profi-
ciency in the dominant language are exposed to higher
communication risk. Language-concordant care is
associated with better outcomes,[51] which supports
the view that language provision is a safety measure
and not an optional courtesy. At the same time, simply
adding languages is not sufficient: information must
also be written plainly, because technically accurate
translations of complex terminology can remain diffi-
cult for people with limited health literacy.[46,47]

5. Translation Quality Assurance
5.1 Standards, error metrics and validation

Translation quality can be governed through process
standards, error typologies and adaptation guidelines
(Table 2). ISO 17100 requires qualified translators and
an independent revision step, and ISO 18587 addresses
human post-editing of machine output.[59,60] The
Multidimensional Quality Metrics (MQM) framework
supplies a customisable typology of errors and severi-
ties that can be applied to label text.[61,62] Guidelines
developed for translating patient-reported outcome
measures combine forward translation, reconciliation,
back-translation and cognitive debriefing,[63—65] and
back-translation, first described by Brislin, is best
viewed as a supplementary check rather than proof of
equivalence.[66]

Table 2: Frameworks for Quality Assurance of Pharmaceutical Translation

Framework Type

Core idea Application to labels

ISO 17100 [59] Process standard

Qualified translator plus independent

Benchmark for the translation

revision workflow

ISO 18587 [60] Process standard

Human post-editing of machine out-

put Governs MT/Al-assisted drafts

Scoring of safety-critical ele-

MQM [62] Error typology Categories and severities of errors ments
ISPOR / cross-cultural Adaptation guide- | Reconciliation, back-translation, S
guidelines [63,64] line debriefing Model for validation steps

Equivalence in this context means semantic and func-
tional equivalence of safety-critical elements (strength,
dose, frequency, route, warnings and storage), not
word-for-word identity. A discrepancy matters when it
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changes meaning, omits a required element, alters a
number, or makes essential information unclear. Ter-
minology control supports this goal: controlled vocab-
ularies such as MedDRA and the EDQM Standard
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Terms, and the data elements defined in ISO 11615,
give each concept a stable identity across languages.
[67-69]

In practice, a robust workflow has several linked
stages: approval of the source text; selection of con-
trolled terminology; translation by a qualified transla-
tor; independent revision by a second qualified linguist;
reconciliation of differences; medical and regulatory
review of safety-critical content; proofing of the trans-
lated text in the artwork; and a final verification against
the approved source before release. Back-translation or
cognitive debriefing may be added for high-risk prod-
ucts or new languages. Each stage should leave a doc-
umented record. This sequence corresponds to the
requirements of ISO 17100 and to the adaptation
guidelines used in health research,[59,63,65] and its
value is that errors introduced at one stage can be de-
tected by a different person at the next.

5.2 Machine translation and artificial intelligence

Neural machine translation and Transformer-based
models have transformed the speed and fluency of
automated translation,[70,71] but claims of human
parity depend on evaluation conditions and domain.
[72] Clinical evaluations show why caution is required
for medicine information: the accuracy of freely avail-
able engines varied by language in medical phrases,
[73] differed between Spanish and Chinese discharge
instructions,[74] and errors persisted in later assess-
ments.[75] Authors in family medicine have concluded
that machine translation may assist but should not re-
place qualified translation.[76]

Regulators are converging on a risk-based position.
The EMA's reflection paper on Al in the medicinal
product lifecycle and the FDA's 2025 draft guidance
emphasise credibility assessment, data quality, trans-
parency and human oversight.[13,14] A review of Al
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in regulatory submissions describes growing but un-
even implementation.[77] The practical reading for
labelling is that Al-assisted translation can improve
productivity where qualified reviewers verify safety-
critical content and the process is documented within
the quality system. Evidence specific to pharmaceutical
labels is lacking, and benchmarking Al output against
MQM-style metrics is an obvious research priority.

Large language models introduce specific risks that
differ from those of earlier engines: plausible but in-
correct output, inconsistent rendering of the same term
between runs, drift from approved terminology, and the
handling of confidential unpublished labelling text on
external platforms. Controls proposed in regulatory and
quality thinking include restricting use to defined tasks,
supplying approved glossaries, validating performance
on representative text before use, keeping a docu-
mented human review of every safety-critical element,
and recording the tool version used.[13,14,60] These
controls reflect the human-in-the-loop principle in
current regulatory expectations and should be adapted
to each organisation's quality system.

6. Label Design, Readability and Packaging Space

Adding languages increases the text that must fit on a
finite surface. Typical consequences include smaller
type, denser text, reduced separation between warnings
and dosage instructions, and a weaker information
hierarchy (Figure 2). Differences in word length, script
density and writing direction compound the problem.
Studies of typefaces and font size for older readers
show that legibility is sensitive to script and size,[57]
and European readability guidance sets expectations
for layout, type size and contrast.[78] Health Canada
recognises that bilingual text needs additional space
and recommends planning for it early in label devel-
opment.[8]
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lllustrative comparison of single-language and multilingual label layouts

(a) Single-language label

PRODUCT MAME | strength

WARNING (prominent, large font)

Dosage and administration
12 pt, generous spacing)

Starage | Batch [ expiry | Barcode

White space preserved

(b) Four-language label

PRODUCT MAME | strength

Warring - English Warning - Arakiic ARTL)

Dosage - Arablc (RTL)
1=7-8 pt, dense]

Desags - English
{=7-8 pt, denze)

Warning = Chingse

Warning ~ Frangais

Diosage = Chifwess
(=7-8 pt, dense)

Daosage = Frangais
{=7-8 pt, dense)

Storage | Batchyaxpiry | Barcode (spaca-limitad)

Figure 2: Schematic Comparison of a Single-Language Label and a Four-Language Label, Illustrating
Space Pressure on Warnings and Dosage Information (Not to Scale).

Readability and legibility are distinct. Readability
concerns how easily text can be understood; legibility
concerns the visual clarity of characters. Classic read-
ability formulas such as Flesch Reading Ease, Flesch—
Kincaid and SMOG were derived for English,[79-81]
and language-specific adaptations such as the Fernan-
dez Huerta formula for Spanish show that formulas
cannot be transferred blindly.[82] For scripts such as
Chinese or Arabic, syllable-based formulas do not
apply, and expert review and legibility testing are more
appropriate.

Leaflet research reinforces the need for user testing.
Systematic reviews show that many leaflets are diffi-
cult to read,[83] structured headline sections help pa-
tients find key information,[84] and EU user-testing
policy faces unresolved questions about how results
from one language apply to others.[85] Pictograms may
relieve text pressure and can support comprehension,
but they can also create false confidence if misinter-
preted and require testing in the target population.
[58,86,87] The design implication is that space, read-
ability and translation review should be handled to-
gether, and that assessment should be performed on
final artwork, because a text-only review cannot show
whether information remains clear on the actual pack.

Several compliant strategies are available when space
is limited. These include restructuring the layout so that
safety-critical elements keep a clear hierarchy; using
the package leaflet for information that the law allows
to be carried there; using tested pictograms to support,
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not replace, text; separating national packs where mul-
tilingual packs are not required; and, where permitted,
using an electronic layer for additional information.
Reducing or omitting required information without
regulatory justification is not an acceptable solution.
Accessibility is a further constraint: Braille on outer
packaging is mandated in the EU, and older readers are
particularly sensitive to type size and contrast.[6,57]

7. Electronic and Digital Labelling

Electronic labelling can offer more extensive informa-
tion than a pack can carry, multiple language versions
through one platform, faster updates after approved
changes, and more flexible patient-directed formats.
Technical enablers include the EU ePI Common
Standard and GS1 Digital Link, which allows product
identifiers to be carried in web-resolvable 2D barcodes.
[9,88] In 2023 the EMA, the Heads of Medicines
Agencies and the European Commission published the
first ePI for selected medicines under a pilot, and a
2025 draft reflection paper explores linking to ePI from
existing pack codes.[9,36]

Adoption differs markedly (Table 3). Japan replaced
paper inserts for most prescription drugs with
electronic inserts from 2021;[10] Brazil introduced a
digital leaflets;[11] and
Singapore extended e-labelling to pharmacy-only and
general sales list medicines in 2026.[12] Comparative
policy analyses document wide variation in regulatory
readiness for paper replacement.[89,90]

access mechanism for
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Table 3: Observed Positions on Electronic Labelling in Selected Jurisdictions

Jurisdiction Position in reviewed sources Implication for multilingual packs
EU Pilot and common standard; draft linking guidance; paper Digital layer complements printed
retention advocated [9,36,91] leaflets
Japan Electronic inserts for most prescription drugs [10] Japanese—languagvee?s—ilgrslert is the primary
Brazil Digital access to leaflets from 2023 [11] Supplements Portuguese leaflet
Singapore E-labelling extended to P and GSL products in 2026 [12] Hlustrates natj:gglAV;natlon within

Equity is the central safeguard. European pharmacist,
physician and patient organisations support ePI as a
supplement but warn against replacing paper where
patients lack access or digital skills.[91] Studies in
Hong Kong and South Africa explored pharmacists'
perceptions of ePI and QR-code delivery of leaflets,
[56,92] and commentators argue that ePI must meet the
needs of patients, clinicians and medical writers alike.
[93] Key questions for any digital layer are its legal
status, accessibility, language availability, version
control, consistency with authorised information, and
the effect of limited connectivity or digital literacy.

Governance of the digital layer deserves explicit de-
sign. A single controlled source should feed the elec-
tronic document, the display should identify the current
approved version, language selection should be easy
and consistent with the languages authorised for the
market, the content should match the authorised infor-
mation, and a route to paper or other support should
remain for those who cannot use digital channels.
Whether the same 2D code can serve traceability and
information access is addressed in the EMA reflection
paper on linking from existing pack codes,[36] and the
answer will shape how much label space digital solu-
tions can actually free.

Digital channels also interact with anti-counterfeiting.
WHO surveillance documents the continuing problem
of substandard and falsified medicines,[94] and serial-
isation requirements such as the EU safety features and
the US Drug Supply Chain Security Act compete with
other elements for pack space.[23,24,95] Coordinating
a single 2D code for traceability and digital access is an
active design question.
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8. Lifecycle Management and an Integrated
Framework

A change to approved source text can affect every
language version, pack component and market. If the
change is not propagated, discrepancies arise between
approved and circulating information. ICH Q12 pro-
vides a risk-based vocabulary for post-approval change
management, including change categorisation and
documentation, which is transferable to product infor-
mation even though Q12 itself addresses chemistry,
manufacturing and controls.[42] Data standards such as
ISO 11615 and the EU ePI Common Standard provide
technical bases for linking each language version to a
controlled source record.[9,69]

Synthesising the evidence, we propose that multilin-
gual labelling be managed around three interdependent
dimensions: regulatory compliance (meeting each
market's requirements), information equivalence (pre-
serving meaning and completeness across languages),
and operational control (maintaining readable packs,
accurate artwork and coordinated updates). A transla-
tion may be accurate yet need modification for a mar-
ket's format; a layout may comply yet communicate
incompletely if translation quality is uncontrolled.

Responsibility for these controls is distributed. Regu-
latory affairs typically owns the requirements matrix
and submissions; linguists own translation and termi-
nology; medical and safety functions own the content
of warnings; quality assurance owns artwork release
and traceability; and packaging teams own layout.
Indicative performance measures could include the
weighted translation error score per 100 words, the
proportion of language versions reconciled to the cur-
rent source text, the time taken to implement an ap-
proved change across all markets, and the number of
packs released with an out-of-date element. These
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indicators are proposals; they would need to be defined
and tested before use as benchmarks.

8.1 Implications for stakeholders

For manufacturers, the central implication is to treat
labelling as a controlled system: maintain the require-
ments matrix, qualify translation suppliers, integrate
language planning into early packaging design, and
keep a register that links every language version to its
source. For regulatory authorities, clearer public ex-
planation of language requirements by product cate-
gory, of what must appear on the immediate container,
outer packaging and leaflet, and of the permitted role
of electronic information would reduce uncertainty
without lowering standards; such clarification does not
imply that existing rules are inadequate. For regulatory-
affairs professionals, a documented review record that
captures the requirement, the evidence reviewed, the
discrepancy found, the corrective action and the ap-
proval status provides defensibility. For researchers,
the priority is to generate empirical evidence that con-
nects label characteristics to comprehension and use.

9. Gaps and Future Directions

Four gaps stand out. First, the evidence is fragmented,
and few studies treat multilingual labelling as a com-
bined regulatory, linguistic and human-factors prob-
lem. Second, most empirical work concerns single-
language label comprehension or spoken interpreta-
tion, not the written translation of medicine information
on packs. Third, comparative regulatory research on
labelling is scarce and has mostly concentrated on
content rather than language, legibility and lifecycle
control; one comparison of antineoplastic and support-
ive medicine labelling in China, Japan and the United
States shows that such work is feasible. Fourth, digital
labelling is developing faster than evidence on its eq-
uity and accessibility effects.

Research priorities follow directly: (i) audits of au-
thentic multinational labels using MQM-type metrics
to estimate the frequency and severity of translation
and legibility problems; (ii) user-testing studies of
multilingual labels and leaflets among patients of dif-
fering literacy and language backgrounds; (iii) empiri-
cal evaluation of Al-assisted pharmaceutical

translation against quality benchmarks; (iv) validation

P -
I
N

\:;’v‘zﬁ INTERNATIONAL JOURNAL OF PHARMACGEUTICAL SCIENCES

o

=

of review checklists and frameworks through expert
consensus and pilot use; and (v) longitudinal monitor-
ing of electronic-labelling policy and its effects on
access. Comparative regulatory studies of the kind
already performed for review models in other regions
provide methodological templates for the regulatory
strand.

9.1 Limitations of this review

This review is narrative and its source selection, al-
though structured, was not exhaustive. Regulatory
provisions in several jurisdictions were identified at
instrument level and require clause-level confirmation,
particularly the US, Indian and Australian language
provisions and recent updates in China. Many empiri-
cal studies were conducted in English-speaking settings
and may not transfer to other languages and scripts.
Evidence on multilingual labels specifically is sparse
and mostly exploratory, and the proposed framework
and checklist are derived from document analysis and
are not validated. Finally, regulation of electronic la-
belling and Al is changing rapidly, and statements
reflect the sources available in October 2026.

CONCLUSIONS

Multilingual pharmaceutical labelling is a coordinated
regulatory and operational activity, not a translation
task. Requirements depend on market, product cate-
gory and pack component; regional harmonisation
helps but does not replace national verification. Essen-
tial information must remain semantically equivalent
across languages, translation should be a controlled
process, readability and packaging space must be ad-
dressed together on final artwork, digital labelling
should supplement rather than silently replace access to
essential information, and every change to approved
text must be propagated across all language versions.
Treating compliance, equivalence and operational
control as a single system offers a practical route to
safer, more accessible medicine information, but the
effectiveness of the proposed measures remains to be
tested empirically.
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