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Executive Summary
Labeling operations are a critical component of product development and commercialization in regulated

industries such as pharmaceuticals, biotechnology, and medical devices. Effective labeling ensures that

products carry accurate, complete and compliant information for safe and effective use. This report provides an

in-depth examination of the “Labeling Operations Checklist: What to Do 6 Months Before Approval”,

synthesizing regulatory requirements, industry best practices, technology solutions, and case studies. It

highlights the complexity and high stakes of labeling: even minor errors or delays can endanger patient safety,

trigger costly recalls, and derail product launches ([1] www.schlafenderhase.com) (royed.in). For example, one

analysis of U.S. Drug Administration (FDA) recalls from 2012–2023 found roughly 8% of all drug recalls were

due to labeling errors ([1] www.schlafenderhase.com). In response, regulatory agencies worldwide (e.g. FDA,

EMA) have stringent rules governing drug and device labeling – from content and format (21 CFR 201.56, EU

directives) to packaging controls (21 CFR 211.130) ([2] www.law.cornell.edu) ([3] www.rejimus.com).

The six-month pre-approval period is pivotal. By this stage, much of the label content (dosage, indications,

warnings) has been drafted through clinical development, but final approval of designs, printing comps, and

manufacturing plans must occur so that production can begin immediately upon regulatory authorization. Key

actions include finalizing the Company Core Data Sheet (CCDS) and global label templates, completing

packaging translations, locking down artwork and compliance checks, securing printing and serialization

capabilities, and conducting dry-runs of labeling lines ([4] www.pharmaceuticalonline.com) ([5]

www.manufacturingchemist.com). This checklist-driven preparation is essential to avoid last-minute issues: a

noted case remembered from Pfizer’s product Prevnar demonstrated how meticulous labeling work enabled

timely market launch ([6] www.pharmaceuticalonline.com), whereas a different company pulled a new drug at the

eleventh hour when an FDA-mandated black-box warning on the label was not anticipated ([4]

www.pharmaceuticalonline.com).

This report presents a comprehensive roadmap for labeling readiness six months before approval. It covers

regulatory context (e.g. FDA and international labeling rules), detailed operational tasks (content finalization,

artwork, printing, serialization), quality controls (proofreading, automated verification), and governance

(stakeholders and SOPs). It draws on data and case studies: FDA statistics on labeling-related recalls ([1]

www.schlafenderhase.com), industry surveys and expert commentary ([5] www.manufacturingchemist.com) ([7]

www.fda.gov), and real-world examples of labeling failures and successes (royed.in) ([8] pmc.ncbi.nlm.nih.gov).

The report highlights current challenges (e.g. globalization of supply chains, digital transformation) and future

trends (e.g. e-labeling, one-page patient leaflets) in labeling.

In summary, a disciplined “six-month checklist” approach to labeling operations is essential for a successful

product launch. Organizations that proactively plan and rigorously manage labeling workflows will minimize

risk, ensure compliance, and streamline time-to-market. The evidence shows that such preparation –

addressing everything from barcodes and braille to translations and printing logistics – can make the difference

between on-time product launch and costly delays or recalls ([9] www.manufacturingchemist.com) ([10]

www.globalvision.co).

Introduction
Product labeling conveys essential information about a drug, biologic, or device – including identity, dosage,

instructions, warnings, and manufacturer details – directly to healthcare providers, patients, and regulators. It is

a key part of product quality, safety and efficacy: accurate labels ensure patients receive the correct

medication at the correct dose, and help prevent serious adverse events ([1] www.schlafenderhase.com)
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(royed.in). Consequently, regulatory agencies worldwide impose strict requirements on labeling content and

format. In the United States, Title 21 of the Code of Federal Regulations (CFR) contains numerous provisions: for

example, 21 CFR 201.56 mandates that prescription drug labeling must contain “a summary of the essential

scientific information needed for the safe and effective use of the drug,” and be “informative and accurate and

neither promotional in tone nor false or misleading” ([2] www.law.cornell.edu). Similarly, Good Manufacturing

Practice (GMP) regulations (21 CFR 211.130) require written procedures to assure that correct labels and

packaging materials are always used, with precautions to prevent mix-ups and mislabeling ([3] www.rejimus.com).

European and other global jurisdictions have comparable rules (e.g. the EU’s Directive 2001/83/EC requires a

Summary of Product Characteristics (SmPC) and patient leaflet for each approved medicine, incorporating

standardized information). These frameworks have evolved in response to historical events: early drug safety

laws (1906 Pure Food and Drugs Act, 1938 FD&C Act) began requiring labeling, and high-profile tragedies (e.g.

thalidomide in the 1960s) led to even more detailed labeling mandates (including boxed warnings) for new drugs

([2] www.law.cornell.edu) ([4] www.pharmaceuticalonline.com).

Modern labeling serves dual purposes: regulatory compliance and patient communication. FDA’s Prescription

Drug Labeling Rule (2006) introduced the requirement for “Highlights” in every label – a concise summary

highlighting risks and warnings ([2] www.law.cornell.edu). Recent FDA initiatives emphasize patient-friendly

format: in 2023 the agency proposed a new, standardized one-page “Patient Medication Information” insert to

replace confusing, duplicative leaflets ([7] www.fda.gov) ([11] www.fda.gov). These developments underscore the

criticality of labeling operations. </current_article_content>A well-executed labeling plan ensures not only that

regulators approve the package text, but also that manufacturers and distributors can print and attach labels

without delay or error. In contrast, labels that arrive late or contain mistakes can compromise the entire launch:

“by the time the project arrives on the desks of packaging or labeling colleagues, the launch is imminent”

yet often the tasks are behind schedule ([4] www.pharmaceuticalonline.com).

This report focuses on the period roughly six months before anticipated regulatory approval, a stage when

product development is mostly complete and a fixed launch date looms. At this point, key label content has

typically been agreed in principal through clinical trials and regulatory submissions, but it needs finalization,

formatting, and production readiness. Properly sequencing these tasks – from writing and review to printing and

quality control – is a complex, cross-functional endeavor. What follows is a detailed examination of these issues,

structured as a practical checklist embedded in broader regulatory and technical context.

Regulatory and Compliance Background
Receipt of marketing approval from agencies like the FDA or EMA depends on submitting complete labeling as

part of the application dossier (e.g. in the U.S. NDA, the final draft label is part of Module 1). After approval, the

approved label becomes an enforceable part of the product authorization, and all products in distribution must

carry that label. Thus, regulatory authorities scrutinize labeling content closely, and companies must have

systems to update and control labels over the product life cycle ([3] www.rejimus.com) ([2] www.law.cornell.edu).

U.S. Requirements

Under U.S. law, several regulations and guidance documents apply:
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21 CFR 201.56 and 201.57 define required sections and format for prescription drug labeling. Key provisions include: labels

must contain “a summary of the essential scientific information needed for safe and effective use” ([2]

www.law.cornell.edu), and must be “informative and accurate” ([12] www.law.cornell.edu) across sections such as

Indications, Dosage, Warnings, etc. These rules also call for updates if new safety information arises ([12]

www.law.cornell.edu). For example, if a new adverse effect is discovered post-approval, the label must be revised via

supplemental submission.

21 CFR 211.130 (GMP for packaging/labeling ops) mandates: “written procedures designed to assure that correct labels,

labeling, and packaging materials are used for drug products” ([3] www.rejimus.com). It requires specific controls to
prevent mix-ups and mislabeling: physical line clearance, identification of any unlabeled containers, and reconciliation of

label quantities used ([3] www.rejimus.com). This means manufacturers must have validated standard operating procedures

(SOPs) for every step of labeling – from vendor printing of label stock to final line application – and must log those checks in

production records.

UID / Serialization – DSCSA Requirements: U.S. Drug Supply Chain Security Act (DSCSA) requires track-and-trace labeling

on prescription drugs, including unique serial numbers and barcodes on packs. By recent deadlines, manufacturers must

apply 2D barcodes (e.g. GS1 DataMatrix) containing identifiers (Global Trade Item Number, lot, expiry, serial) to each pack

([9] www.manufacturingchemist.com). Six months before DSCSA enforcement, experts strongly urged firms to already

have clear serialization strategies, equipment, and proof-of-concept testing in place ([5] www.manufacturingchemist.com)

([9] www.manufacturingchemist.com). This highlights that packaging configuration itself (e.g. leaving space (“unvarnished

areas”) on cartons for printing these codes) is a core labeling operation task with multimonth lead times ([9]

www.manufacturingchemist.com).

Patient-Focused Leaflets: Beyond core labeling, the FDA also regulates patient-directed information. For some

medications, “Medication Guides” or “Instructions for Use” are required. Recently, FDA has pushed for streamlined patient

info: in 2023 it proposed a required one-page “Patient Medication Information” document designed for easy reading ([7]

www.fda.gov). This reflects a trend: labels and inserts are not only technical documents but also critical communication

tools that regulators want made as clear as possible to patients (e.g. plain language requirements, accessibility for the

visually impaired). Operations must therefore plan for finalizing these patient materials in multiple formats and languages.

Global and EU Regulations

In Europe, the Annotated Labelling Guidelines (EMA) and EU directives impose similar requirements. Each EU

member state may require local language patient leaflets and labeling variations. For example, an approved EU

SmPC (Summary of Product Characteristics) serves as the official professional label, and a Patient Information

Leaflet (PIL) accompanies every pack. The European Commission periodically updates the template for these

documents to improve clarity and safety (www.ema.europa.eu). Companies seeking EU approval must prepare

finalized multilingual labels and leaflets (often dozens of languages in the EU) in advance of filing to meet

submission requirements and expedite approval. Notably, an EU “Article 59(3) Procedure” exists for countries

outside the EMA’s remit (e.g. UK after Brexit) which adds complexity to labeling for geographically diverse

markets.

Other regions (e.g. Japan PMDA, Health Canada, MHRA UK) have their own format and content rules (some

requiring local artwork review). Typically, global companies maintain a internally consistent “Company Core Data

Sheet” (CCDS) that contains the master label information. From that CCDS, regional teams derive country-

specific labels under local regulations. One industry source highlights that “each CCDS may require multiple

changes depending on the markets where the drug is approved” ([13] www.contractpharma.com), noting that

translation, cultural conventions, and local laws often necessitate separate text for every region. This global

scope makes the labeling prep process even more extensive at the six-month pre-launch mark.

Labeling Operations Workflow
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Labeling operations encompass all activities from generation of label content to affixing labels on final

products. They involve multiple teams: medical writers (text content), regulatory affairs (compliance review),

marketing (branding and claims), packaging engineers (structural design), TMP (translation and layout), printing

vendors, manufacturing, and quality/QA. These stakeholders coordinate to create the final label artwork, verify

its accuracy, and implement its printing.

A typical labeling lifecycle begins with a draft prepared during clinical development (often coordinated with the

“Investigator’s Brochure” or NDA venture, and culminating in the Company Core Data Sheet ([13]

www.contractpharma.com)). During late-phase trials, labeling content (indications, dosages, adverse events, etc.)

is updated with trial results. As approval nears, regulatory affairs will compile these inputs into the final draft

label and submit it with the application. The FDA review team or other agencies review both the clinical data and

the proposed labeling in tandem – often leading to negotiation of label language during the review cycle ([4]

www.pharmaceuticalonline.com).

Simultaneously, packaging design work proceeds in parallel. Packaging engineers define the bill of materials

(BOM) for each package component – cartons, bottles, blister packs, inserts, etc. – and develop design

specifications (size, materials, closure type). The label artwork (graphic files) is prepared by designers or

agencies, incorporating logos, brand colors, fonts, regulatory text, barcodes, and security features (e.g.

holograms or tamper-evident seals if required). Along the way, extensive reviews and “mock-ups” are produced

to verify human factors (e.g. legibility, foldability, assembly compatibility) ([14] www.pharmaceuticalonline.com).

Quality controls in labeling are rigorous. Labeling files often undergo multiple rounds of proofreading and

content comparison to catch any discrepancies. One industry article notes that many companies still rely on

manual inspections (with humans proofreading printed labels), which is prone to error ([15] www.globalvision.co)

([16] www.globalvision.co). Automation and software tools (for example, text comparison engines) are increasingly

used: such tools can compare PDF proofs to source files and highlight any unintended changes in text, fonts,

barcodes, or graphics ([17] www.globalvision.co) ([18] www.globalvision.co). The goal is “error-free labels” – for

instance, digital audit reports are generated to verify that the final printer version exactly matches the approved

design ([10] www.globalvision.co).

Once approved, label printing and application are another major operation. Companies may print label stock

(e.g. rolls of adhesive labels for bottles) in-house or via contract providers. They must qualify label printers,

ensure color accuracy, and maintain security of label printing processes. The pharmaceutical GMP requirement

for line clearance applies: immediately before a production run, the line is inspected to remove any leftover

components from other products, and to confirm that only the correct labels and packaging materials are

present ([3] www.rejimus.com). Batch records must document these activities. After production, reconciliation of

label usage (accounting for any label sheets printed vs. used) is performed to make sure no labels are lost or

mis-used ([19] www.rejimus.com). In many countries, labels face regulatory inspection and documentation at

audit, so traceability is paramount.

The entire labeling operation must align with regulatory project management. This means defining timelines,

milestones, and checkpoints. Labeling teams typically use project management tools or “launch planning decks”

that map tasks and deadlines. But as many experts note, pacing can be unpredictable – e.g. labeling text often

changes very late in the review cycle. In one reported instance, a company halted its entire launch at the last

minute when the FDA added a black-box warning to the agreed label text, making the project infeasible ([4]

www.pharmaceuticalonline.com). This underscores that labeling operations must remain flexible to accommodate

such regulatory feedback, even as deadlines press.

The 6-Month Pre-Approval Timeline
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A structured timeline can help organize labeling tasks. Though every project differs, we consider the period “T-6

to T0” relative to the anticipated approval date (T0). At T-6 months, the product is often in NDA/BLA review, and

commercialization teams are finalizing detailed launch plans. Here is a representative checklist of labeling

activities during this period:

Timeframe Key Labeling Tasks Responsible Parties

6–5 months

out

- Finalize CCDS/Global Label Content: Confirm the Company Core Data

Sheet is up to date with latest study results. Ensure all indications,

contraindications, and safety data are captured. ([13]

www.contractpharma.com) ([2] www.law.cornell.edu)
- Start Artwork & Design: Lock in final label layouts (graphics, branding) in

draft form. Develop packaging prototypes (cartons, bottles, inserts)

incorporating design specs.

- Select Vendors: Identify and issue rfp’s to label and package suppliers.

Qualify print vendors for color proofing.

- Initial Regulatory Review of Label: Submit preliminary label drafts to

regulatory affairs for compliance check (including font sizes, mandatory

statements, barcode placement etc).

Regulatory, Medical Writing,

Marketing, Packaging

Engineering, Procurement

5–4 months

out

- Content Finalization: Perform final clinical/reg review of label text. Acquire

any remaining study data to include. Adjust labels if new safety info emerges

(per 21 CFR 314.70).

- Multilingual Translations: Initiate translation of text into required local

languages. Begin formatting non-English versions.

- Barcode/Serialization Plan: Map out placement of barcodes/UDI/2D codes

on labels. Ensure space and unvarnished printing areas as needed. ([9]

www.manufacturingchemist.com)

- Graphic Proofing: Perform iterative proofs of label artwork (design vs. text).

Engage QA/proof-reading teams to check for errors (colors, fonts, spelling,

codes, logos) ([20] www.pharmaceuticalonline.com) ([10]

www.globalvision.co).

Regulatory, Medical Writing,

Translation Vendors, QA,

Packaging/Label Suppliers

4–3 months

out

- Regulatory Submission of Label: Include finalized label in any regulatory

response or as eCTD module if required. Address any agency queries on

labeling promptly.

- Packaging Development: Approve final packaging specification (dimensions,

materials). For secondary packaging (cartons) finalize design and die-lines,

including tamper-evident closures. ([21] www.pharmaceuticalonline.com)
- Printing Trials: Produce full-color mockup labels and cartons for user

testing and line-compatibility checks (e.g. ink bleed tests, foldability).

- Quality Checks & Approval: Conduct final content review (possibly using

automated comparison software) to certify error-free label files ([10]

www.globalvision.co) ([20] www.pharmaceuticalonline.com). Document all
reviews.

Regulatory Affairs, Packaging

Engineers, Printing Vendors,

QA

3–2 months

out

- Approve Print Runs: Finalize master label files and sign off for printing.

Schedule print runs with vendors (rolls of labels, cartons, inserts).

- Production Readiness: Update manufacturing line procedures and GMP

documentation (SOPs, batch record templates) to incorporate the new label

and packaging specs.

- Mock Runs & Validation: If possible, do a trial packaging/labeling run on

production line to validate machine settings (print-head calibration for

preprinted cartons, application of on-demand labels). Ensure line clearance

procedures are ready.

- Finalize Logistics: Confirm warehousing and distribution labeling (shipping

labels) are designed. Register barcode/UDI data in required databases (e.g.

FDA’s GUDID for devices).

- Training: Train packaging line operators and quality inspectors on the new

Manufacturing, QA,

Operations, Serialization

Team, Distribution
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Timeframe Key Labeling Tasks Responsible Parties

labels (e.g. how to verify correct label placement). Distribute updated label

master documents to all relevant units.

2–1 months

out

- Final QA Inspection: Perform final checks on printed labels and cartons

(inspection of printed sheets). Verify barcodes scan correctly.

- Regulatory Confirmation: If needed, provide updated labeling copy to

FDA/EMA immediately upon approval (some regulators require actual label art

post-approval).

- Release to Production: Approve procurement release for full-scale

production of labels and packs. Ensure all labeling materials are delivered on

site before launch.

- Communication: Notify field teams of final package and labeling; update

marketing materials (leaflets, websites) to match approved labeling. Arrange

any public filings of label (e.g. Rx drug listing in Orange Book).

QA, Production Planning,

Regulatory, Marketing,

Commercial Teams

<1 month

(T-0)

- Final Readiness Check: By approval day, all packaging components and

labels should be on hand; quality-release tests done on initial production

batches.

- Launch Coordination: Confirm that as soon as approval is granted, labeled

product can immediately be shipped (no further regulatory hang-ups).

Implement any post-approval labeling requirements (e.g. adding NDC on final

films).

All Functions (Regulatory,

QA, Production, Commercial)

This timeline table outlines the typical sequence of activities and responsibilities. It is based on industry

consensus that labeling finalization runs in parallel with late-stage regulatory work. It shows that by about six

months out, core labeling content and design must be locked down, with iterative reviews and vendor contracts

under way. Tasks ramp up each month toward production. Crucially, automated QA tools and line validation (e.g.

scanning barcodes) are built into this schedule to catch errors early ([10] www.globalvision.co) ([20]

www.pharmaceuticalonline.com).

Key Labeling Tasks in Detail
Below we expand on some of the most vital steps and considerations in the pre-approval checklist.

Content Finalization and Review

Company Core Data Sheet (CCDS): By six months out, the CCDS – an internal document summarizing all approved and

proposed label information – should be finalized. This involves integrating all phase III/IV data, pharmacology information,

warnings, and clinical trial results. The CCDS serves as the authoritative source from which regional labels are derived ([13]

www.contractpharma.com). Any change to core data (for example, new findings about adverse events) must be assessed

quickly for label impact. Regulators expect that by the time of final approval, the label will contain current safety information

(21 CFR 201.57’s Risk Information section, for example).

Regulatory Label Review: Label content undergoes multi-layer review. Medical Affairs and clinical reviewers ensure

medical accuracy; Regulatory Affairs checks compliance with rules like 21 CFR 201.56/57; Quality reviews wording

consistency; Marketing crafts brand messaging and design elements; and Legal vets for liability language. These reviewers

use a Structured Labeling Review (SLR) approach or multi-part template. All comments and change logs must be tracked

meticulously. At T-6, most of this review should move toward final sign-off. Advanced content management systems allow

side-by-side comparison of multiple versions to catch inadvertent changes ([10] www.globalvision.co).
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Labeling Flexibility: Recognize that agencies may still request last-minute edits. For example, in the FDA process, the

agency may issue “Complete Response Letters” or labeling amendments up until approval. Labeling operations must stay

agile. One pharma launch account noted: “after working extensively on a product launch… the product being pulled at the

last minute because FDA required a black box warning” ([4] www.pharmaceuticalonline.com). While companies hope this

extreme outcome is rare, it underscores that labeling changes near launch have significant implications. In practice, some

teams set an internal “freeze date” (e.g. T-3 weeks) after which only critical safety edits are allowed, to preserve timelines.

Good communication between Regulatory and Labeling ops is essential to manage this process.

Multilingual and Local Requirements: By six months out, a company should have identified all target markets and

languages. Translations of the label text and inserts often begin earlier, but at this stage translations must be nearly

complete. Each language version then needs layout and review (font sizes must still meet requirements after translation

expansion). Additionally, local regulatory numbering (e.g. EU authorization numbers) and local-specific wording (e.g. name

of the local MAH on the label) must be inserted. These tasks are often coordinated by local country affiliates or global

labeling hubs. Unknown local nuances (such as country-specific warnings or forbidden terms) should have been uncovered

by regulatory intelligence during development.

Patient-Facing Materials: Besides the main label/callout content, any required medication guides or instructions for use

(IFU) must also be finalized. As of 2023, the FDA envisions a new one-page patient information format ([7] www.fda.gov).
Team should monitor such regulatory trends and plan to adjust format if finalized rules require new elements (e.g. budget for

an additional print page). In the EU, the PIL (patient leaflets) are mandatory; by T-6 their formatting and language options

must be locked in, since they require regulatory approval along with the SmPC.

Design, Artwork, and Technical Specifications

Artwork Preparation: Label artwork files (digital design files) should be in a locked format (e.g. PDF or EPS) and checked

for technical accuracy. Mistakes like incorrect color separation or misregistration can cause printing defects ([20]

www.pharmaceuticalonline.com). Teams often compile a label specification sheet detailing colors (PANTONE or CMYK

references), label dimensions, substrate type, and adhesion spec. Artwork is then reviewed via proofs. A common practice is

to generate a draft printout on the packaging line early to check fit.

Barcode and Serialization Integration:

Drug Barcodes: FDA requires a linear NDC barcode on prescription drugs ([22] www.webofpharma.com). By T-6, the
chosen barcode symbology must be verified to encode the NDC and meet scanning standards. Printers should test scan

every barcode lock-up.

Serialization: If governed by DSCSA, each saleable unit needs a unique serial number and barcode (often a 2D DataMatrix)

encoding more data. The artwork must include a designated area (without varnish) for the 2D code ([9]

www.manufacturingchemist.com). Layout must allow space for the machine-printable UDI as well. This typically requires

coordination with IT/serialization teams and possibly pre-launch pilot runs to ensure coding machines correctly apply the

data.

Device UDI: For medical devices, the FDA’s UDI rule demands a device identifier and production identifier (lot, serial, expiry)

on the label ([23] www.fda.gov) ([24] www.fda.gov). By 6 months pre-approval, the correct UDI code must be obtained

(through an issuing agency) and artwork updated. Non-US device markets also have their own UDI schemes (e.g.

EUDAMED).

Label Printing and Quality Inspection: Contracts should be in place with label printers or packagers by T-6. Printing of

labels can take weeks or months (especially for high-quality security printing or braille embossing). Quality measures

include:

Pre-print Checks: Each label layout must be checked digitally (in a secure proofreading environment). Any discrepancy

between the “master file” and the print plate is flagged ([10] www.globalvision.co).

In-Process Inspection: When printing begins, operators inspect sample labels for color accuracy and adhesion

performance. QA ensures that the actual printed label matches approved specs (dimensions, spacing, braille presence,

readable fonts).
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Record Keeping: Every batch should have lot numbers and issuance controlled (21 CFR 211.125). As the regulations state,

“Labeling materials issued for a batch shall be carefully examined for identity and conformity” ([25] www.rejimus.com).

Packaging Component Review: Primary (e.g. bottle labels) and secondary packaging (e.g. cartons, shipper, inserts) all

need checks. For example, a carton fold or glue application test ensures that the leaflet insert will fit and fold correctly. The

Tamper-Evident seals or closures must function as intended (the Physical packaging is technically part of labeling ops).

These activities often come up in “Design Qualification” or trial runs on the packaging line.

Quality Assurance and Compliance Checks

Labeling is a major site of recalls when done incorrectly. Invisible errors (typos, wrong dose instructions) can

cause patient harm and liability. Best practices include:

Double-Checks and Workflows: Use multi-person review: usually at least four eyes on the label. Many companies

implement a formal multi-step approval (writing, peer review, quality sign-off, regulatory approval). With each change, back-

translation (for foreign languages) should be rechecked by an independent reviewer.

Proofing Software: Modern labeling projects often use automated proofing. For example, content comparison tools can

align an approved PDF against a pre-print PDF and automatically flag any differences (even small text/spacing changes) ([10]

www.globalvision.co). This drastically reduces risk of human oversight. The audit trail generated by such systems also

documents that each change was intentional and approved.

Simulated Use Testing: In some cases, labels or instructions undergo user testing among healthcare providers or patients

(especially for devices or complicated administration products) to ensure clarity. Findings from such tests might prompt

last-minute tweaks (e.g. enlarging font on critical warnings). The regulatory review may require evidence of readability,

which should be addressed before final print.

Regulatory Inspections: Sites should be prepared for audits of labeling control. Inspectors will check records like Label

Reconciliation Forms (which log how many labels were printed versus used), and verify that line clearance was

documented. In 21 CFR 211.130(e), documentation that “all drug products have been removed from previous operations” and

only approved labels remain is mandatory ([3] www.rejimus.com). These granular QA steps, if neglected, can delay the

release of production batches.

Training: Staff on packaging lines and in QA labs should be trained on the new labeling materials and any changed

procedures. For example, operators should know how to verify the UDI scanning matrix, and QA inspectors should know the

expected security features. Providing a label training guide can help catch issues (e.g. “if batch # stickers came off, it’s

wrong”).

Technology and Innovation in Labeling
As labeling complexity grows, many companies turn to specialized systems and automation:

Content Management Systems (CMS): Instead of managing label text in static documents, a CMS allows different experts

to collaborate on label sections, track history, and authorize versions. These tools can enforce consistent terminology across

labels globally. By 6 months pre-launch, best-practice firms already use such systems to generate the final label “package

insert” and slides directly for submission.

Digital Proofing and OCR: Advanced software can also apply AI or OCR to catch visual errors. For instance, GlobalVision (a

commercial system) is cited as automating artwork inspection including text, braille, barcodes, colors ([18]

www.globalvision.co). This can be integrated into the workflow to validate each new version. By contrast, firms without

automation (relying purely on human reviewers) face higher error risks ([15] www.globalvision.co).
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Electronic Labeling (e-Labeling): A growing trend is the shift toward electronic rather than printed labeling. This is

especially relevant post-approval for changes (much like electronic insert for supplements). Some regulators now allow

approval of electronic leaflets (e.g. via URLs or QR codes on packages) in lieu of printed inserts. By six months out,

companies should investigate whether e-labeling will be part of the product’s regimen (for example, a lower-volume orphan

drug might use e-leaflets). This may reduce physical printing steps, but it introduces IT security, user interface, and

regulatory notification considerations. Notably, Malaysia and some EU countries are already implementing e-leaflets for

certain products (blog.eleaflet.eu).

Machine Learning for Label Checks: Cutting-edge pilots in some firms are evaluating AI for spotting subtle errors (e.g. a

neural network trained on thousands of approved label images might flag fonts or color that deviate). While not mainstream

yet, it points to a future where part of the QA is done by algorithms.

Overall, technology can reduce foot-drag and improve accuracy, but it must be validated (IDs used, see 21 CFR

211.68) for GMP use. Any automated system must itself be qualified, and its output (audit trail reports) reviewed

by humans.

Data, Metrics and Risk Analysis
Industry Statistics: As noted, labeling errors cause a significant share of product recalls. Schlafender Hase

(2024) reports ~8% of FDA drug recalls (2012–23) were due to labeling issues ([1] www.schlafenderhase.com).

Many of these were complete recalls (all lots impacted) due to wrong dosage instructions or missing warnings

– errors that cannot be corrected outside the factory. For example, a 2024 case recalled methocarbamol tablets

because the label incorrectly stated “two to four tablets four times daily” instead of “two tablets three times

daily” (royed.in). Fortunately that recall was voluntary, but such mistakes could lead to overdose or fatal

outcomes if not caught. The Royed case highlights that even well-run companies can slip up on phrasing and

dosage math (royed.in).

In medicine, labeling is also implicated in medication errors. One clinical report described two postoperative

opioid errors caused by a generic drug’s packaging nearly identical to the original brand ([8]

pmc.ncbi.nlm.nih.gov). Although not a drug label text error per se, it shows that visual similarity (often a labeling

design issue) can lead to wrong drug being administered. The report notes that despite recommendations to

differentiate packaging (size, color, text prominence), many health systems struggle to implement all safeguards

([8] pmc.ncbi.nlm.nih.gov).

Economic Impact: Recalls and delays have profound economic costs. A case study (e.g. of recalls in Pakistan)

noted that even a single batch recall can cost millions, not accounting for reputation damage ([26]

pubmed.ncbi.nlm.nih.gov). More broadly, a pharma launch is a high-stakes investment: researchers estimate that

$259 billion in global pharma sales were at risk from patent expirations in the 2014–2020 window ([27]

www.pharmaceuticalonline.com). A delayed or botched launch (even by days) directly affects first-year revenues.

In this context, labor hours spent on labeling (a non-revenue department) are justified because avoiding

mistakes “provides an equally vital benefit: the avoidance of unnecessary expense” ([28]

www.pharmaceuticalonline.com).

Regulatory Performance Metrics: Companies often track Key Performance Indicators (KPIs) related to labeling

quality. For instance:

Label Error Rate: The number of labeling errors identified (pre- or post-production) per unit or per batch.

Targets are usually zero, but tracking uncovered errors (e.g. discovered at line clearance) is common.

Timeliness: Whether labeling approvals (internal and from agencies) meet scheduled dates. Projects may

use Gantt charts where a late labeling milestone (e.g. final text approval) is noted as a critical path delay.

Recall/Deviation Count: Tracking any deviations during labeling ops, including spilled labels or wrong labels

pulled, per GMP record.
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Training Completion: Percentage of packaging personnel trained on new label by launch time.

These metrics feed into a quality management cycle (CAPA, audits, training refreshers). If, for example, a label

QC check finds recurrent spelling errors, a CAPA would analyze root cause (e.g. poor final review) and update

the checklist or assign more proofreaders. Over time, this leads to continual process improvement: e.g. a

company might find that 70% of label errors come from manual file transfers, and thus implement an automated

file integrity system.

Case Studies and Examples
Pharmaceutical Launch – Triumph and Challenge: Veteran pharmaceutical consultant Michael Esposito

recounts his role in launching Pfizer’s Prevnar vaccine. He writes: “I recall with pride the labeling activities I

performed that led to the launch of Prevnar in 2000… which… still tops the list in sales among vaccines” ([6]

www.pharmaceuticalonline.com). Prevnar’s success is partly attributed to the meticulous collaborative effort on

labeling and packaging, illustrating that well-managed labeling contributes to commercial triumph. Esposito

compares this positive case to a near disaster: in one project, label text late-change led to pullback. Despite

on-site bottle labels and cartons being ready, the company halted because FDA required a black-box warning on

the label; the team judged the risk “too high” ([4] www.pharmaceuticalonline.com). This anecdote (citing Wyeth’s

1998 Verdia NDA withdrawal ([4] www.pharmaceuticalonline.com)) dramatizes how a seemingly finished product

can be undone by labeling.

Food Industry Parallel – Allergen Mislabeling: Labeling challenges are not unique to drugs. In food,

mislabeling (especially undeclared allergens) is a leading cause of recalls. Australian FSANZ data (2020–24)

show that undeclared allergens accounted for 48% of all food recalls, with incorrect labeling explicitly

highlighted as a cause (www.foodstandards.gov.au) (www.foodstandards.gov.au). This shows that any regulated

product faces huge risk from labeling lapses. In response, food companies likewise maintain labeling control

checklists (listing allergen statements, nutritional facts, etc.) well ahead of market authorization. Lessons from

food/consumer industries – such as barcodes becoming standard since FDA’s 2004 mandate ([22]

www.webofpharma.com) – reinforce the need for lead time.

Technology in Action – Automated QC: A manufacturer that manually proofed labels faced persistent errors.

After adopting an automated label comparison tool (text/graphic diff), the company “instantly proofread” and

caught deviations between digital label files ([29] www.schlafenderhase.com). One industry publication touts such

platforms as “able to read and inspect various formats… a pre-print proof job has to be comparable to a digital

format” ([30] www.globalvision.co). Case experience suggests that after implementing automation, label error

rates drop dramatically (often to nearly zero deviations pre-release) and cycle times shrink.

Compliance Rush Example – DSCSA Implementation: In 2018, companies faced the U.S. DSCSA serialization

deadline six months out. Experts counseled that firms in non-compliance were “struggling to acquire

equipment” and needed immediate action ([5] www.manufacturingchemist.com). One example noted: packaging

lines required unvarnishing zones on cartons to add new 2D barcodes, and even braille panels had to be

“adapted” for the serialization process ([9] www.manufacturingchemist.com). Those insights are directly applicable

to labeling planning: a labeling timeline must accommodate such regulatory “gaps” well before approval.

Implications and Future Directions
The discussion above has wide-ranging implications:
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Risk Management: Labeling ops must be integral to risk planning. This includes not only checking for errors but also

anticipating regulatory changes (e.g. pending guidance updates) and having contingency plans. For example, firms now

often conduct labeling “dry runs” in mock regulatory submissions to ensure that late-stage audits will pass.

Cross-Functional Integration: As many expert sources stress, packaging/labeling is not a mere “service” function but a

critical cross-functional domain ([28] www.pharmaceuticalonline.com). Top management must recognize labeling’s

strategic importance – it affects both safety (patient risk) and finance (time-to-revenue). Successful organizations empower

regulatory and quality teams with authority to check and challenge labeling at every stage.

Continual Improvement: Post-launch, companies often hold “lessons learned” on labeling. Missteps (even minor) from one

launch inform the next. This iterative improvement is why an industry expert emphasizes retrospection: “the most successful

and collaborative colleagues… have knowledge of what has gone wrong in the past and have already made adjustments”

([31] www.pharmaceuticalonline.com). Documenting these lessons becomes part of the knowledge base for future labeling

checklists.

Digital Evolution: The trend toward digital transformation will reshape labeling. Regulatory acceptance of electronic labeling

(e.g. QR codes linking to authorized content) is growing, which may shorten pre-approval timelines in the future (fewer

printed sheets to approve). Artificial intelligence tools will likely play a larger role in content checking and maybe even

writing (some companies use AI to draft patient-friendly summaries). By 2030, it is plausible that a share of labeling

approval and updates will happen virtually, with blockchain-secured label histories and instantaneous global

synchronization.

Patient-Centric Labeling: The FDA’s Patient Medication Information proposal ([7] www.fda.gov) suggests a future where
label clarity is measured by patient outcomes. If adopted, teams will need to restructure label content around user

experience, possibly involving HCPs and patients in review panels. This democratization of labeling content could drive

further investment in plain-language testing and iterative design even before approval.

Global Harmonization: Efforts like the ICH (International Council for Harmonisation) aim to align some labeling

requirements (e.g. structure of SmPC). Greater harmonization would simplify the six-month checklist for multi-national

launches – but as of now, regional differences (like flexible wording for pregnancy info, e.g. PLR rules) still mean heavy

workload. Companies should watch global regulatory initiatives and be ready to adapt their checklists accordingly.

In all these trends, the core lesson remains: start early, adhere to controls, and integrate labeling deeply

into the launch process. The investment in six-month-out readiness pays off in smoother approvals and safer

products.

Tables
Table: Common Labeling Errors and Mitigations

Typical Labeling Issue Potential Impact Mitigation Strategies

Critical text typo (dose,

drug name, instruction)

Patient harm (overdose, wrong

therapy); recall (royed.in)

Multi-person proofreading; computerized text-comparison

(e.g. GlobalVision) ([10] www.globalvision.co); final QA

signoff.

Barcode/UDI misprint or

unreadable

Supply chain errors; regulatory

violation

Scan verification of 1D/2D codes on DAG (digital approval

gauge) ([10] www.globalvision.co); include barcodes in proof

reviews; line tests.

Wrong color/low contrast

logos or text

Label unreadable; non-compliant

visuals

Adhere to color specs; print proofs on actual substrate;

visual inspection under plant lights ([20]

www.pharmaceuticalonline.com).

Omitted required warning

or statement

Regulatory non-compliance;

patient risk

Use labeling checklists; cross-reference with 21 CFR/EU regs

during review.
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Typical Labeling Issue Potential Impact Mitigation Strategies

Font too small in key

section

Non-compliance with legibility

regulations

Check font sizes against requirements (21 CFR 201.57);

adjust artboard if needed.

Missing translation/local

info (e.g. barcode country

code)

Label not marketable in region;

legal penalties

Compile country-specific labeling requirements early; use

regulatory experts in each market.

Similar designs (LASA

risk)

Medication errors (look-alike

cases) ([8]

pmc.ncbi.nlm.nih.gov)

Ensure distinct packaging colors/shapes for different

products; differentiate by brand name prominence; post-

launch monitoring of mix-ups.

Quantity reconciliation

discrepancies (unused

labels)

Potential theft or misuse;

production hold

Strict label inventory control; investigate any batch

mismatches per CFR requirements ([25] www.rejimus.com).

* Issues and mitigations are compiled from industry analyses and regulatory guidance ([20]

www.pharmaceuticalonline.com) ([32] www.globalvision.co).

Table: Key Stakeholders in Labeling Operations

Stakeholder/Team Role & Responsibilities

Regulatory Affairs

Drafts/remedies label content based on regulations; submits labeling to agencies; negotiates

label changes; ensures final label text meets legal requirements (FDA, EMA, local laws) ([2]

www.law.cornell.edu).

Medical Affairs/Scientists
Provides clinical and safety content (indications, dosing, trial results); ensures medical

accuracy of language; often holds final sign-off on therapeutic claims.

Marketing/Branding
Designs label look-and-feel (colors, logos); integrates brand strategy; defines non-promotional

claims wording; oversees patient-friendly messaging for consumer products.

Quality Assurance (QA)

Sets up SOPs for labeling (GMP compliance); performs packaging line clearances and audits

([3] www.rejimus.com); inspects pre-printed labels and test runs; coordinates CAPA for

labeling issues.

Packaging Engineers
Develops package designs (bottle, carton, insert layouts); specifies label dimensions and

materials; liaison with engineering for supply chain printing feasibility.

Manufacturing/Operations
Executes label printing and application at scale; runs pilot runs to validate label applicators;

trains line staff on label inspection steps; manages finished product labeling.

Legal/Compliance
Reviews labeling for legal statements and disclaimers; ensures compliance with advertising

laws (Supplemental Regulatory Guidelines); helps interpret ambiguous requirements.

Label/Contract Suppliers
External vendors who print labels, cartons, inserts; must be audited and qualified; print label

stock per spec; handle applied printing such as braille or holograms if needed.

IT/Serialization Team

Implements IT systems for barcode/UDI generation; loads label data into track-and-trace

systems (GUDID); maintains master data (NDC, GTIN) used on labels; ensure digital approvals

(eCTD) deployment.

Translation Services
Provides certified translations of label text; works with L10n reviewers to localize content;

ensures consistency and accuracy across languages.

Each stakeholder contributes to the labeling checklist at different stages. Clear roles and communication (e.g.

through a RACI chart) are crucial to ensure no element is overlooked. Industry experts emphasize involving

packaging/labeling staff early in launch planning ([33] www.pharmaceuticalonline.com) ([34]

www.pharmaceuticalonline.com) to capture details (like line clearances) that others might miss.
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Conclusion
A product’s labeling is far more than an afterthought; it is a mission-critical barrier between science and safe

use. A six-month pre-approval labeling operations checklist ensures that, by the time the regulator says

“go,” the fully compliant labels are ready to print and apply. This report has shown that thorough preparation –

from finalizing content and artwork well in advance, to rigorously testing production processes and error-

checking – pays dividends in safety and efficiency. Regulatory mandates (such as 21 CFR 201/211 and global

equivalents) codify much of the needed vigilance, but implementation requires coordination across departments

and even across the supply chain ([3] www.rejimus.com) ([5] www.manufacturingchemist.com).

Key lessons include: Start early and involve specialists. Labeling should run in parallel with regulatory

development, not as a last-minute “service” job ([28] www.pharmaceuticalonline.com). Use checklists and tools:

automation can catch the small differences a human might miss ([10] www.globalvision.co). Plan for flexibility:

build time in your schedule for unexpected regulatory label changes. Learn from every project: post-launch

reviews should feed process improvements for next time.

In sum, the “labeling operations checklist” is both a detailed action plan and a mindset – one that values

precision, cross-functional collaboration, and regulatory savvy. Firms that master this process mitigate the risk

of patient harm and maximize the chances of a smooth, timely market entry. As the industry moves towards

more digital, patient-centric labeling in the coming years, the fundamental principle remains the same: well-

executed labeling is foundational to product quality and public trust ([1] www.schlafenderhase.com) ([7]

www.fda.gov).
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