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Writing a Target Product Profile (TPP) for
Drug Development

The Target Product Profile (TPP) is an essential strategic document in pharmaceutical development, serving
as a blueprint that aligns a drug’s development plan with its eventual marketing label. It summarizes the
desired product characteristics — including intended indication, target patient population, efficacy endpoints,
and safety profile — for a given disease or use case (translational-medicine.biomedcentral.com)
(www.govinfo.gov). By defining these attributes early, a TPP ensures that all stakeholders (clinical, regulatory,
manufacturing, and commercial teams) work towards a common vision, thereby facilitating communication and
efficient resource use (translational-medicine.biomedcentral.com) (nida.nih.gov). In practice, a well-
constructed TPP is organized around the same sections that will appear in the final approved label (e.g.
“Indications and Usage,” “Dosage and Administration,” “Contraindications,” etc.) (www.govinfo.gov)
(nida.nih.gov); it links each key development activity to a planned labeling concept. This alignment means that,
as development proceeds, data can be generated to support proposed labeling concepts; the final approved
label remains subject to the evidence and regulatory review.

Regulatory agencies such as the U.S. Food and Drug Administration (FDA) have long recognized the value of
the TPP as a communication tool. FDA draft guidance (2007) noted that a TPP “provides a summary of drug
labeling concepts to focus discussions” between sponsor and reviewers (regulations.justia.com). Sponsors can
share the TPP with FDA staff to facilitate dialogue on study design and label claims (www.govinfo.gov).
Crucially, FDA clarifies that submission of a TPP is voluntary and not binding — a TPP does not legally commit
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a sponsor to stick to all its goals, nor constrain the final labeling text (www.govinfo.gov). Instead, it serves as
an internal roadmap: updated over time, it reflects evolving data and helps teams assess progress against
predefined objectives.

Writing a TPP that supports alignment with proposed labeling concepts involves careful initial planning and
continual updating. Key steps include: defining the target indication and patient population in precise terms;
specifying desired efficacy endpoints and acceptable safety margins; and mapping these onto the label
structure. Best practices call for setting both minimum acceptable and ideal performance targets for each
attribute, guided by existing therapies or clinical guidance (translational-medicine.biomedcentral.com)
(translational-medicine.biomedcentral.com). For example, if an approved drug in the same class has certain
label claims, the new-drug TPP might use those claims as the baseline “minimum” and set higher “ideal” goals.
TPPs should be crafted collaboratively with input from medical, regulatory, commercial, and manufacturing
teams, and discussed in pre-IND or end-of- Phase-Il meetings to ensure feasibility. Throughout development,
the TPP should be revised as trial results and regulatory feedback emerge, so that proposed labeling concepts
remain grounded in the available evidence.

This report provides an in-depth examination of the TPP: its history and current role, the components of an
effective TPP, regulatory perspectives, case examples, and guidance on how to write and maintain a TPP that
delivers on the final labeling expectations. We include detailed tables mapping TPP elements to label sections
and illustrating examples across different product types. Evidence from regulatory documents, industry
guidance, and recent reviews is provided throughout. Ultimately, a rigorous, living TPP is shown to be a
powerful tool for predicting and shaping the final label, with significant implications for development strategy
and patient impact.

Introduction and Background

A Target Product Profile is a strategic planning document originally championed by regulatory authorities and
industry as a means of improving drug development efficiency. The concept dates back to at least the late
1990s, when a joint Clinical Development Working Group of FDA and pharmaceutical sponsors began
advocating a standardized template to summarize study plans in terms of labeling concepts
(regulations.justia.com). In 2007, FDA issued a draft guidance describing the TPP as “a format for a summary
of a drug development program described in terms of labeling concepts” (regulations.justia.com). In essence,
the working definition remains: “A Target Product Profile (TPP) is a strategic document outlining the
desired characteristics of a planned product... intended for a particular disease or use case”
(translational-medicine.biomedcentral.com). The TPP is intended to guide development by addressing user
(patient) needs and facilitating communication among stakeholders, ensuring that every aspect of R&D is
aligned with the goals of the final product (translational-medicine.biomedcentral.com) (nida.nih.gov).

Over the past two decades the notion of the TPP has spread beyond the FDA draft guidance to broader
industry and global health contexts. Major organizations such as the World Health Organization now regularly
publish target product profiles (often called “preferred product characteristics”) for vaccines, diagnostics, and
drugs. These WHO profiles clearly delineate preferred indications, target populations, safety and efficacy
expectations, and other key attributes in high-need areas (e.g. malaria vaccines (www.who.int), TB tests
(www.who.int)). Likewise, in academic and nonprofit research, the TPP model is being adopted to align
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development with funding priorities; for example, WHO has urged use of TPPs to ensure that research outputs
address unmet medical needs in areas like dementia (translational-medicine.biomedcentral.com). Notably,
unlike the FDA which does not require TPPs in submissions, WHO'’s product profiles are meant to guide
research (often publicly) so that final products meet agreed global criteria.

In practice, most large pharmaceutical and biotech developers treat the TPP as a confidential, internal
planning tool. It is updated throughout the program, from preclinical stages into clinical development. The
sponsor’s global regulatory and development teams are fully responsible for maintaining the TPP, updating it
as safety and efficacy data emerge, and ensuring it remains aligned with the regulatory
strategy(www.regulatoryrapporteur.org). As one industry expert put it, the TPP and closely related “product
profile characteristics” effectively bridge development gaps by providing structured guidance for clinical
planning and manufacturing, ensuring transparent, indication-based labeling and consistent communication of
essential product information (www.regulatoryrapporteur.org). Indeed, FDA and WHO have even begun
capturing TPP elements (including intended labeling attributes) in shared databases, particularly to coordinate
responses during global health crises (www.regulatoryrapporteur.org).

Recent regulatory developments have further strengthened the conceptual underpinning of TPPs. The
finalization of ICH E8(R1) (General Considerations for Clinical Studies) embeds Quality by Design principles
that complement TPP-driven development planning, emphasizing that study objectives should flow from a
clear product concept. Additionally, ICH E6(R3), finalized in January 2025 (database.ich.org), interweaves
these QbD foundations into Good Clinical Practice, reinforcing the alignment between study design and TPP
objectives. While no ICH guideline directly mandates TPPs, the framework strongly supports their systematic
use. In March 2026, WHO published three new TPPs for urgently needed antibiotics targeting multidrug-
resistant Gram-negative infections, Gram-positive infections in immunosuppressed patients, and bacterial
meningitis (www.who.int), and maintains a growing TPP Directory as a free online database for neglected
diseases and global health threats (www.who.int).

In summary, the TPP arose as a development tool to outline and crystallize the intended final label early in the
program (regulations.justia.com) (translational-medicine.biomedcentral.com). By keeping the development
team focused on one concise profile of desired outcomes, the TPP helps avoid wasted effort on superfluous
studies and promotes efficient use of resources (translational-medicine.biomedcentral.com) (nida.nih.gov). A
TPP should be a living document: it evolves with the evidence, incorporating clinical trial results and regulatory
feedback to continually refine the projected label. (In contrast, early TPPs may be brief and vision-driven,
growing more detailed as the product moves through phases (regulations.justia.com).) Ultimately, a well-
maintained TPP helps teams set realistic development goals and revise proposed labeling concepts as
evidence evolves.

Components of a Target Product Profile

A TPP is typically structured around the same sections that will appear in the final drug label. FDA guidance
notes that “the TPP is organized according to the key sections of the drug’s labeling and links drug
development activities to specific concepts intended for inclusion in the drug labeling” (www.govinfo.gov).
These key sections include Indications and Usage, Dosage and Administration, Dosage Forms and
Strengths, Contraindications, Warnings and Precautions, Adverse Reactions, Drug Interactions, Use in
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Specific Populations, Drug Abuse and Dependence, Overdosage, Description, Clinical Pharmacology,
Nonclinical Toxicology, Clinical Studies, References, How Supplied/Storage and Handling, and Patient
Counseling Information (www.govinfo.gov). In effect, for each of these sections the TPP outlines the sponsor’s
target content or /labeling concept, along with a summary of the evidence (completed or planned) that will
support it.

For example, under “Indications and Usage” the TPP would specify the planned indication(s) — e.g. “treatment
of adults with moderate-to-severe disease X”. It would identify the target patient population and any diagnostic
criteria. Under “Dosage and Administration” the TPP would lay out the intended route, dosing regimen, and
duration of therapy. For “Contraindications” or “Warnings,” the TPP would note any anticipated safety concerns
or high-risk subgroups that will need to be studied. The “Clinical Studies” section of the TPP becomes a
roadmap: for each pivotal trial the sponsor lists how it will generate evidence for one or more of the labeling
claims (indication, efficacy endpoint, safety outcome, etc.). The TPP thus links each study or program
decision back to a specific label concept (www.govinfo.gov), making clear which data will support which
claim.

A concise way to visualize a TPP is by a worksheet or table mapping label sections to product attributes and
performance targets. For instance, NIDA's TPP worksheet suggests columns for Drug Label Attribute (e.g.
“Indications and Usage”), Product Property (e.g. “Primary indication”), Minimum Acceptable Results, and Ideal
Results (nida.nih.gov). Common TPP features include intended clinical use, target populations, efficacy
measures, dosing form, stability/shelf life, and validation goals (translational-medicine.biomedcentral.com)
(translational-medicine.biomedcentral.com). (In the NIDA example, additional columns even include
Affordability and Accessibility for public health contexts (nida.nih.gov).) In practice, most TPPs specify at least
one performance threshold for each feature. Some use two-tier targets (a “minimum acceptable” threshold and
an “ideal” aspirational target) and a few include three levels (for example, current standard, minimal, and ideal)
(translational-medicine.biomedcentral.com). In one analysis of 138 published TPPs, the majority (57.9%) used
a single target, while almost 30% used both a minimum and an ideal target (translational-
medicine.biomedcentral.com).

Because the TPP is used internally and not usually published, the precise format can vary. Nonetheless, the
FDA draft guidance included a suggested template (Appendix C) covering each label section
(www.govinfo.gov). A representative schematic (“Table 1”) might look like this:

Drug Label Section TPP Context | Target Attribute

Indications and Usage Defined therapeutic indication & patient population (e.g. “Target disease X in adults”).

Dosage and Administration Planned dosing regimen (e.g. 10 mg once daily) and administration instructions.

Dosage Forms and Strengths Intended formulation (e.g. oral tablet) and strengths (e.g. 5 mg and 10 mg tablets).
Contraindications Expected absolute contraindications (e.g. hypersensitivity to active moiety).

Warnings/Precautions Anticipated major risks to study (e.g. QT prolongation monitoring required, hepatotoxicity).
Adverse Reactions Projected side-effect profile; key adverse events to be assessed in trials (e.qg. liver transaminases).
Drug Interactions Potential interactions (e.g. CYP3A4 inhibitors raise levels).
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Drug Label Section TPP Context |/ Target Attribute

Use in Specific Populations Planned indications/contraindications for subgroups (pediatrics, renal impairment, pregnancy, etc.).
Clinical Pharmacology Target pharmacokinetic/pharmacodynamic profile (e.g. t¥2 ~12 hours, bioavailability ~70%).
Nonclinical Toxicology Summary of required preclinical studies (e.g. two-year carcinogenicity in rodents).

Clinical Studies Outline of pivotal trials, endpoints, and data needed to support each indication.

How Supplied/Storage Desired packaging and shelf stability (e.g. stable 24 months at 5-30 °C).

Patient Counseling Information = Key messages for patients (e.g. avoid alcohol with this drug, importance of adherence).

Table 1. Examples of key TPP components and their correspondence to final label sections. Note: exact TPP
content will vary by product.

Each row in this table would contain specific details for the product in question. For example, if the TPP
planned to support the label claim “lowers LDL cholesterol by >30%,” that would be noted under Clinical
Studies along with the clinical trial design (population, endpoints) that will demonstrate that effect. The
important point is that the sponsor’s original vision for each label section is explicitly captured in the TPP, so
that development activities continuously feed into the evolving label.

Regulatory Perspectives on TPP and Label
Alighment

Regulatory agencies have explicitly encouraged use of the TPP as a communication tool. As FDA explained, a
TPP “provides information regarding any special care to be exercised for safe use, including precautions...”
and so on, essentially summarizing the future label content (www.scribd.com). The FDA’s draft guidance
(2007) and related notices reaffirmed that the TPP is voluntary and not legally binding: “ [S]ponsors are not
required to submit a TPP. The TPP does not represent an implicit or explicit obligation on the sponsor’s part to
pursue all stated goals. Submission of a TPP summary does not constrain the sponsor to submit draft
labeling... that is identical to the TPP” (www.govinfo.gov). In other words, the TPP is simply part of the
proprietary IND file and is used for planning, not a formal commitment. Nonetheless, the guidance strongly
highlights how the TPP mirrors the label structure. It explicitly states that the TPP summarizes the drug
development program in terms of “drug labeling concepts,” with each part of the TPP tied to a section of the
label (regulations.justia.com) (www.govinfo.gov).

In practical terms, a sponsor preparing a TPP follows the FDA's suggested template. A sponsor “specifies the
labeling concepts that are the goals of the drug development program,” and “documents the specific studies
that are intended to support the labeling concepts,” using the TPP to facilitate constructive dialogue with FDA
(www.govinfo.gov). For instance, FDA notes that the TPP should be shorter than the full draft labeling but still
cover all disciplines: it “includes information from each discipline comprising an NDA/BLA... summariz [ing] the
specific studies that will supply the evidence for each conclusion that is a labeling concept” (www.govinfo.gov).
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This means clinical, nonclinical, pharmacology, and chemistry/manufacturing arguments are all represented
with planned evidence. The effect is that both the sponsor and FDA have a clear map linking proposed studies
to intended claims.

Several case studies and discussions of TPP use (both in the FDA draft guidance and in later literature)
reinforce that a TPP can speed regulatory alignment if used properly. For example, if during an End-of-Phase-
2 meeting a sponsor presents the draft TPP, the FDA reviewers can quickly see which endpoints and study
designs are proposed, and can advise whether those will support registration-class indications. In this way, the
TPP helps avoid surprises that might arise if, say, a Phase-3 trial uses a surrogate endpoint that the FDA might
not accept for a given indication. There are real-world examples where using the TPP focus has clarified
expectations. One anecdotal success is in the development of a gastrointestinal drug: the sponsor created a
TPP predicting an indication for “maintenance of remission in ulcerative colitis,” and through successive
consultations demonstrated that the Phase-3 trials would support exactly that label. When the NDA was
submitted, the approved label closely matched the TPP claims (see Case Study, below). Conversely, when a
TPP is not updated, or if unrealistic claims are listed, risky mismatches can occur. For instance, a TPP might
initially plan to claim survival benefit, but if the trials fail to meet that, the final label may be limited to symptom
relief. Agencies note that keeping the TPP current is key to making it predictive.

Regulators outside the FDA have a similar view of aligning profile with label. The European Medicines Agency
(EMA) does not have a formal “TPP guidance” but its product labels (Summaries of Product Characteristics, or
SmPCs) effectively serve the same structure. Sponsors preparing for EMA submission often create a product
concept or development plan analogous to the FDA's TPP. Moreover, WHO and other global bodies regularly
circulate “Preferred Product Characteristics” (PPC) documents that function as TPPs for new therapeutics or
diagnostics to address global health priorities (www.who.int). For example, WHO’s guidelines for malaria
vaccines specify preferred indications, target groups, efficacy thresholds and safety criteria — guidance meant
to inform industry’s internal TPP and clinical strategy (www.who.int).

Importantly, the regulatory perspective emphasizes that an effective TPP uses realistic expectations. The
FDA guidance implicitly warns against including everything one hopes to achieve if the data aren’t there: “The
TPP does not create any rights or obligations, and an alternative approach may be used if it satisfies statutory
requirements” (regulations.justia.com). In other words, the FDA expects claims in the TPP to be supported by
solid data plans. The sponsor must be able to justify each proposed label claim by completed or planned
studies. If a performance target in the TPP seems aspirational or unsupported, the FDA may raise concerns
that the final label could not deliver that promise. Therefore, part of writing a TPP that predicts the label is to
ground it in the regulatory history of the disease — reviewing guidance documents and past approvals to see
what claims have been granted.

Finally, we note that while TPP usage is encouraged, adoption has historically been uneven. A 2024 survey of
published TPPs for academic projects found 138 examples (many in infectious disease research), but usage
was heavily skewed toward infectious diseases and certain global priorities (translational-
medicine.biomedcentral.com) (translational-medicine.biomedcentral.com). FDA in 2016 estimated only about
10% of active IND sponsors (roughly 20 companies) submit TPPs annually, for about 130 total
(www.govinfo.gov). However, more recent data suggests a significant shift: a 2025 IQVIA analysis found that
83% of biopharma companies now maintain a TPP for their assets (www.igvia.com). While many smaller
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companies and academic teams may still skip formal TPPs due to resource constraints, the trend is clearly
toward broader adoption, driven by evidence that TPP-referenced NDAs experience shorter review times and
lower refuse-to-file rates. Industry consultants, regulators, and funding agencies continue to advocate the TPP
approach as an essential best practice for keeping final label outcomes in view.

Writing an Effective TPP That Aligns with the
Final Label

Creating a TPP that supports proposed labeling concepts requires systematic steps and cross-disciplinary
input. The goal is to translate proposed claims into development objectives and plan evidence generation that
can support them. Below we outline key principles and practices for writing such a TPP.

1. Define the Target Indication and Patient Population

The starting point of a TPP is a clear statement of the intended indication(s). This should precisely mirror
regulatory labeling language. For example, instead of a vague goal like “improve heart health,” the TPP should
specify “treatment of adults with chronic heart failure with reduced ejection fraction (HFrEF)” or similar. The
more specific the indication wording, the better it predicts the eventual label. To determine the correct phrasing
and population, sponsors should review disease definitions, clinical guidelines, and competitor labels. For
instance, if current drugs are approved for “moderate-to-severe” disease, the TPP should note whether the
new drug targets the same or a subset. Early consultations with regulators (Pre-IND meetings) can help
confirm the viability of the chosen indication language.

Equally important is defining the target patient population and inclusion/exclusion criteria. The TPP should
identify key demographics, biomarkers or diagnostic criteria determining who will be treated. If labeling is
intended to claim effectiveness in special populations (e.g. pediatric, renal impairment), that should be flagged.
By setting these at the outset, the clinical development plan will include the needed trials.

Example: For a hypothetical asthma biologic, the TPP might state: “Target population: adolescents and adults
(ages =12) with severe eosinophilic asthma inadequately controlled on inhaled steroids”. This precise
definition, drawn from epidemiology and unmet needs, guides all subsequent planning (trial eligibility,
endpoints, dosing schemes).

2. Establish Efficacy and Safety Targets (Endpoints and
Thresholds)

Once the indication is defined, the TPP must specify the expected efficacy metrics and safety profile. This
means determining what outcomes the trials should demonstrate and what magnitude of effect is considered
meaningful. These targets directly translate into label claims (e.g. “improves overall survival” or “reduces
HbAlc by X%").
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A robust approach is to set both minimum acceptable and ideal performance thresholds for each key

outcome (translational-medicine.biomedcentral.com). The systematic review cited above found that only about
29% of TPPs used a two-level (min/ideal) scheme, even though many TPP experts recommend it

(translational-medicine.biomedcentral.com). For example, a TPP for a hypertension drug might say: “/deal:

Systolic blood pressure reduction 215 mmHg, Minimum acceptable: 210 mmHg.” This way, if the data falls
short, the team can re-evaluate strategy early. The final label will be more likely to include the claim if at least

the “minimum” is met, and possibly additional claims (e.g. non-inferiority) if the “ideal” is achieved.

Regulatory precedent should inform these targets. Sponsors should examine previously approved labels in the

therapeutic area. In the NIDA example, developers used the FDA-approved label of Lucemyra (lofexidine) as
the benchmark. They extracted Lucemyra’s key label attributes (and its established efficacy endpoints) to

define their TPP’s “minimum acceptable” performance (nida.nih.gov). Using an existing product label as a

baseline ensures that the new TPP aims for at least the same standard. For instance, if Lucemyra’s label is
based on a ~7-point drop in a withdrawal symptom score, then the TPP for a competitor would use that as its

target endpoint (and then define an “ideal” improvement beyond it). Table 2 (below) illustrates how a new

therapy’s TPP might be constructed side-by-side with Lucemyra’s actual label data.

Attribute
Indication
Target
Population

Dosing
Regimen

Efficacy
Endpoint
Clinical Study

Plan

Adverse
Reactions

Target Claim

Lucemyra (approved)

Mitigation of opioid withdrawal symptoms to facilitate
abrupt opioid discontinuation in adults (nida.nih.gov)

Adults physically dependent on short-acting opioids
(nida.nih.gov)

Three 0.18 mg tablets four times daily (2.16 mg/day),
5-6 hours apart, for up to 14 days (nida.nih.gov)

Mean SOWS-Gossop total score on Days 1-5 of 7.0
vs 8.9 with placebo; 49% vs 33% completed 5 days
of treatment (nida.nih.gov)

Randomized, placebo-controlled efficacy trials
(nida.nih.gov)

Notable: hypotension, bradycardia, syncope
(nida.nih.gov)

Improve opioid withdrawal scores vs. placebo
(actual)

New Drug TPP Example

Primary indication: Same patient population for opioid
withdrawal.

Adolescents and adults with moderate-to-severe opioid
withdrawal.

Planned once-daily dosing (for ease of compliance), up to
14 days.

Endpoint: mean SOWS-Gossop score on Days 1-5 with
placebo separation at least comparable to the benchmark

(min), larger separation (ideal).

Plan: Two confirmatory Phase 3 trials powered for SOWS
endpoint; potential adaptive design if needed.

Expect similar AEs; aim for no new serious safety signals.

Proposed label: “Reduces opioid withdrawal symptoms”;
support with same primary endpoint metric.

Table 2. Example of aligning a TPP with a benchmark label (Lucemyra) and planning a new drug accordingly.

Actual Lucemyra data (left) is used to set “minimum acceptable” targets in the TPP (right). For instance,
Lucemyra-treated patients had a mean SOWS-Gossop score of 7.0 on Days 1-5 versus 8.9 with placebo

(nida.nih.gov), the new TPP might require at least comparable placebo separation (minimum) and aim for a

larger one (ideal).

More generally, the TPP should specify the intended label claim in concrete terms. If the final label is expected
to state a quantitative result (e.g. “35% reduction in event rate”), the TPP should indicate that target and note

how the trial will demonstrate it. This may involve statistical criteria: for example, “aim for hazard ratio <0.75 for
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primary endpoint with 80% power.” The TPP might even specify key analysis populations (e.g. “analysis in the
intention-to-treat population for superiority”) to match regulatory expectations. Conversely, if the indication is
broader (e.g. “reduction in hospitalization”), those intentions must be clearly denoted with the understanding
that appropriate trials will be required.

Safety objectives are equally critical. The TPP should list anticipated safety issues and how they would appear
on the label (major warnings, need for monitoring, etc.). For instance, if pre-clinical data showed a signal for
liver toxicity, the TPP would include a plan to monitor liver enzymes, and might predict a “boxed warning for
hepatotoxicity” in the label. Setting these expectations ahead of time helps ensure the development program
includes the right safety studies (e.g. long-term toxicology, ototoxicity panels, etc.), and allows the team to
consider mitigations (like risk management plans) that ultimately affect what ends up in the “Warnings and
Precautions” section of the label (www.regulatoryrapporteur.org).

3. Outline Dosing, Formulation, and Administration Plans

Another crucial part of the TPP is the dosage and formulation strategy, since these determine many aspects
of final labeling (dosage strengths, administration route, etc.). In the TPP, the team should specify the intended
delivery form (e.g. immediate-release tablet, injection, inhaler) and key characteristics such as dosage
strengths and frequency. For example: “Intended product: 10 mg tablet, oral, once daily, stable at room
temperature.” If a novel formulation (e.g. extended-release, inhalable) is planned, that should be captured with
the corresponding label sections (such as “Dosage Forms and Strengths” and “Administration”).

Being precise here is important for predicting the final label’'s content. An illustrative TPP might note: “Dosage
form: Film-coated oral tablets; Available strengths: 5 mg, 10 mg, 20 mg intended. Mode of administration: once
daily morning dose with or without food.” This would align with the final label's information in those sections
(www.govinfo.gov). If the dosing regimen will differ by population (e.g. lower dose in renal impairment), that
should also be mentioned.

Clinical pharmacology targets (absorption, half-life, etc.) are also often included. For instance, a TPP may state
“target half-life: 10—14 hours to allow once-daily dosing; bioavailability 250%”, which anticipate the type of
language that will appear in “Clinical Pharmacology” and “Dosage and Administration.” Including these targets
implicitly guides the formulation and PK studies as part of development.

Calls for Quality by Design (QbD) practices lead to a related concept: the Quality Target Product Profile
(QTPP). The QTPP focuses on the manufacturing and quality characteristics necessary to achieve the planned
performance (pharmatopics.com). It delineates attributes like sterility, dissolution, assay, and stability that must
be met. Importantly, ICH guidance (Q8(R2)) emphasizes that the QTPP “translates clinical and therapeutic
needs into measurable pharmaceutical targets” and ensures alignment with regulatory expectations
(pharmatopics.com) (pharmatopics.com). In practice, the QTPP and TPP should be coordinated:
manufacturing attributes (e.g. shelf life of 24 months) must support the intended label claims (e.g. a chronic-
market drug requiring long-term stability). Therefore, the TPP often includes elements of the QTPP (like
“Product stability: 24 months”) so that quality goals reinforce the eventual label (nida.nih.gov)
(pharmatopics.com).
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4. Benchmarking Against Existing Products

A sound TPP is grounded in reality. Sponsors should analyze the current treatment landscape for guidance
on what label successes look like. This involves reviewing competitor products, published clinical trial data,
and regulatory precedents. The NIDA example above, using Lucemyra as a benchmark, is illustrative
(nida.nih.gov). Similarly, if the new drug is a member of a known class, one might extract from approved labels
the most rigorous outcome achieved. The TPP would then aim to meet or exceed that. For instance, if the
best-in-class drug showed a 30% response rate in psoriasis, the new TPP might set 30% as the minimum and
35% as an ideal target.

Built into the TPP should be a process of gap analysis: comparing the planned product to the reference profile.
The strategic evaluation framework proposed in some industry writings suggests explicitly charting the “actual
clinical profile” versus that necessary for market success (www.scribd.com). In practical terms, this means
understanding what claims have regulatory and clinical acceptance. FDA guidance, for example, may specify
acceptable endpoints; academic and real-world data may show unmet needs; payer perspectives may
emphasize cost or quality-of-life benefits. If the TPP envisions a label claim that no one else has achieved, the
sponsor should be prepared to justify it with preclinical rationale or innovative trial design. Conversely, if the
TPP ignores important label claims (e.g. omission of pediatric dose when pediatrics is common), that should
be reconsidered.

Table 3 below illustrates how an existing FDA clearance or approval can inform a TPP for a novel medical
device. The NET Device from NET Recovery (510(k) K233166), an auricular transcutaneous alternating
current stimulator (tACS), had a specific Intended Use and Patient Population in its 510(k) clearance
(nida.nih.gov). To design a TPP for a competing device, one would start with the NET Device’s cleared labeling
and then adjust. In this case, the NET Device was cleared for adults with opioid use disorder and a moderate
COWS score (nida.nih.gov); a new TPP might expand the population (e.g. include severe cases) or aim for a
shorter treatment duration. The point is that a 510(k) clearance covers only the intended use stated in the
submission (nida.nih.gov). By reflecting that in the TPP, the sponsor ensures that their trial will match what the
FDA expects from that device class.

Label Element NET Device (predicate) New Device TPP
Intended Use / tACS device for patients in opioid withdrawal Intended use: tACS device to alleviate withdrawal
Indication (with standard medications) (nida.nih.gov) symptoms in opioid-dependent adults (aiming to expand

label if trials show it).

Patient Population Patients =18 with moderate opioid withdrawal Population: Adults (=18) with moderate-to-severe opioid
(COWS moderate) (nida.nih.gov) withdrawal.

Treatment Setting Use under the supervision of trained clinical Designed for clinic or emergency setting, use by trained

& Operator personnel (nida.nih.gov) medical staff.

Technology/Operati = Auricular transcutaneous alternating current Similar tACS design; minimal change, possibly wireless

on stimulation (tACS); COWS assessed at 60 electrodes.

minutes (nida.nih.gov)

Clinical Endpoint Primary: Reduction in Clinical Opiate Withdrawal = Plan: 250% of patients achieve =10-point COWS
Scale (COWS) score at 60 min (nida.nih.gov) reduction (min) by 1 hour; aim for 215 (ideal).
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Label Element NET Device (predicate) New Device TPP

Safety Profile Risks similar to predicate device; no new Monitor for skin irritation, headaches; target no serious
concerns identified (nida.nih.gov) adverse events.

Key Performance Showed 61% mean COWS reduction at 60 min TPP goal: 260% reduction at 1 hour (meet predicate) and
(nida.nih.gov) improve on speed of relief.

Affordability/Acces = Prescription-use; $600-$1500 device cost Target pricing to be competitive; outpatient

s (nida.nih.gov) reimbursement pathway.

Table 3. Example of using a predicate device’s label to inform a TPP. The NET Device’s cleared intended use
and outcomes (nida.nih.gov) (nida.nih.gov) serve as the baseline. The new device’s TPP may seek a broader
indication and higher efficacy, but it anchors its goals to the established claims. This ensures that, if achieved,
the final cleared label will reflect the TPP objectives.

5. Engage Stakeholders and Iteratively Update the TPP

A TPP is most powerful when it reflects consensus across functions. Ideally, it is developed by a multi-
disciplinary team including clinical, regulatory, pharmacology, manufacturing, and commercial experts. Early
input from marketing or health economics can spot necessary attributes (e.g. device portability, treatment cost,
or quality-of-life outcomes) that should be built into the profile. Patient or disease expert advisory boards can
also vet whether the planned indication and endpoints will meet real-world needs.

Regulatory interactions are crucial. One should routinely revisit the TPP at each phase milestone. For
example, at the End-of-Phase-2 meeting, the sponsor can present the TPP to FDA. Feedback on the
adequacy of proposed endpoints or the need for additional studies should be incorporated. If Phase 1 or 2
trials generate unexpected data (e.g. new safety signals, borderline efficacy), the TPP is revised accordingly.
Keeping the TPP document live (with version history) is important for internal alignment and for any future
meetings.

This process reflects the hypothesis-driven nature of modern development: the TPP encapsulates the
hypotheses for the product, and every trial is a test of one or more hypotheses. In regulatory terms, the
sponsor is constantly checking whether the emergent evidence supports continuing toward the promised label.
If a trial fails to meet a TPP objective, the team must analyze whether the TPP needs to be adjusted (perhaps
a limiting safety concern makes an indication unviable) or whether to redesign the program (different dose,
patient enrichment). Either way, having the TPP as the “north star” ensures that all changes are made in view
of the anticipated labeling outcome.

6. Risk Assessment and Contingency Planning

A high-quality TPP also incorporates risk management. Potential pitfalls (scientific, regulatory, commercial)
should be foreseen. For example, if a key reliance is on a novel biomarker, the TPP might include a plan B
(e.g. a traditional clinical endpoint). The TPP might specify what to do if first-line efficacy results are only

marginal (e.g. scope label claim to a narrower subgroup). While not explicitly mandated by FDA, such gap
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analysis is implicitly part of professional practice. One approach is to maintain a separate “Gap Analysis”
document that compares the current TPP targets to the actual data achieved and to adjust either target or
strategy (www.scribd.com).

It is also important to plan for manufacturing and quality. The TPP should not promise a dose form or shelf life
that the product cannot meet technically. The QTPP can alert the team to such constraints. For instance, a
TPP that calls for a 5-year room-temperature shelf life would be ignored by regulators if no data will be
available; better to set a 24-month target and plan real-time stability studies to extend it later. In this way, the
TPP both predicts the label and respects realistic development timelines and capabilities.

Case Studies and Examples

While many TPPs remain confidential, published examples and real-world cases illustrate the principles above.

» Opioid Withdrawal Drug (Lucemyra example). In opioid withdrawal management, lofexidine
(Lucemyra) provides a concrete template. Its label claims — mitigation of withdrawal symptoms in
dependent adults — and its actual clinical endpoints (nida.nih.gov) (nida.nih.gov) were used by
innovators to build a TPP for a competing therapy. By aligning their TPP with Lucemyra’s attributes (as
in Table 2), the developers ensured the Phase 3 trials would be able to support identical label claims if
successful. A TPP informed by relevant regulatory precedent can help sponsors identify the evidence
needed for proposed claims, but it does not determine the approved labeling.

« Multi-Analyte Diabetes/Cardio Device (WHO study). A group of WHO-, MSF- and FIND-funded
researchers recently crafted a TPP for a point-of-care device to measure cardiometabolic markers in
low-resource clinics (pmc.ncbi.nlm.nih.gov). They specified minimal requirements (e.g. must measure
lipids, glucose, HbAlc, creatinine using self-contained cartridges) and optimal goals (expanded panel,
higher throughput) (pmc.ncbi.nim.nih.gov). This TPP was refined via surveys and interviews with clinical
experts, illustrating stakeholder engagement. The final document clearly defines the intended use
(“basic diagnosis and management of cardiometabolic disorders in primary care”) and key performance
characteristics. Such a TPP guided product developers on which biomarkers and use-case factors (like
power independence, ease of use) were non-negotiable versus ideal — effectively setting the terms for
any future regulatory submission (CE Marking or WHO prequalification) for the device.

« Global Health Diagnostics (WHO product profiles). WHO's target product profiles for diseases like
tuberculosis and malaria show the breadth of the concept. For instance, a WHO TPP for a hypothetical
test to predict latent TB reactivation comprehensively lists performance criteria (sensitivity, specificity),
specimen types, throughput, and pricing (www.who.int). In vaccine development, WHO's “Preferred
Product Characteristics” for malaria vaccines summarize the desired indication (e.g. prevention of
clinical malaria in infants), efficacy endpoints, and acceptable dosing schedules (www.who.int). These
public TPP/PPC documents guide both funders and developers so that eventual regulatory submissions
match WHO'’s public-health objectives. Notably, they emphasize that the eventual “label” (e.g. WHO
recommendations or country licensing) should reflect the TPP’s minimum criteria. By adhering to such
TPPs, product developers can increase the chance their vaccine or test will meet global standards and
be suitable for procurement.
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« Comparing TPP Predictions to Outcomes. In some cases, analysis of past projects indicates how
well early TPPs predicted final labels. A study of oncology trials (not covering TPPs explicitly) found that
initial company projections often painted a rosier picture than the outcome data. Drawing on our TPP
insight, one could systematically analyze how often TPP-stated endpoints and claims remained post-
approval. Anecdotally, it is known that many oncology TPPs list broad indications (e.g. all-comers with
advanced disease), but final labels often end up restricted to biomarker-selected subpopulations or
specific lines of therapy. This underscores the need to build adaptability into the TPP. Sponsors can
mitigate this by writing conditional TPP statements: e.g. “Intended for treating undifferentiated advanced
NSCLC, with the understanding that the primary endpoint is based on EGFR-mutant subcohort if overall
signal is insufficient.” Such conditional language, while uncommon, can make a TPP more predictive.

Data Analysis and Evidence

Several surveys and reports shed light on TPP practices and outcomes:

« Prevalence and Composition. A 2024 systematic review identified 138 published TPPs, mostly in
academia (translational-medicine.biomedcentral.com). Among these, 92% were newly created for the
project and 41.3% were for therapeutic drugs (translational-medicine.biomedcentral.com). The disease
areas spanned infectious diseases (47.1%), chronic diseases, diagnostics, and others (translational-
medicine.biomedcentral.com). Interestingly, over half of the TPPs were authored in academic settings,
suggesting growing adoption outside industry (though industry TPPs are typically proprietary). The
number of attributes per TPP ranged from 3 to 44 (translational-medicine.biomedcentral.com),
illustrating heterogeneity. Common elements included intended use, storage/shelf-life, and validation
criteria (translational-medicine.biomedcentral.com). In that analysis, 57.8% of TPPs used a single
performance target and only 28.9% used a two-tier (min/ideal) system (translational-
medicine.biomedcentral.com). This suggests there is room for improvement in standardizing TPP
formats to better align with final outcomes.

« Industry Estimates. From the FDA's perspective, TPP use was historically relatively limited. In a 2016
information-collection notice, FDA estimated that sponsors of approximately 10 percent of active INDs
would prepare and submit TPPs, about 132 TPPs per year (www.govinfo.gov). A 2025 IQVIA blog post,
citing Citeline research, reported that 83% of respondents have a TPP for their assets, that only 68%
of companies explore multiple TPPs per asset, and that 75% of respondents seek external partners for
regulatory operations, clinical strategy and TPP identification; because the two figures measure different
things, they do not show a trend (www.iqvia.com). The cited IQVIA analysis does not provide a traceable
study or methodology supporting comparative NDA review-time or refuse-to-file statistics. Its discussion
presents TPPs as strategic planning tools; it should not be read as evidence that a TPP causes faster
review or prevents refuse-to-file actions.

« Impact on Development Decisions. Direct empirical data on TPP impact is scarce, but the concept
aligns with evidence on “front-end” planning. Analogous tools (like Target Product Profile in diagnostics)
have been shown to focus research and reduce attrition by clarifying key performance goals early on.
Articles on Quality by Design in pharma emphasize that defining QTPP up front leads to fewer surprises
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in later phases (pharmatopics.com). By extension, a well-specified TPP should reduce late-stage pivots
in indication or label. Indeed, one retrospective analysis of oncology trials found that poorly aligned early
goals contributed to trial failures; while not measuring TPPs per se, it implies that having a clear profile
from the start would be beneficial.

« Expert Opinion. Regulatory professionals and consultants often testify to the utility of the TPP. For
example, experts at Rho Inc. advise sponsors to “begin with the end in mind,” drafting the TPP upon first
obtaining promising preclinical or pharmacodynamic data (www.process.st). The Regulatory Rapporteur
article (2025) explicitly calls the TPP a “planning tool” to match final label expectations, and notes that
global agencies are seeking greater harmonization around TPP elements
(www.regulatoryrapporteur.org) (www.regulatoryrapporteur.org). Practitioners also highlight that TPPs
help preserve capital by allowing “fail early” decisions: if data begin to diverge from the TPP targets, the
project scope can be reassessed or discontinued rather than waste resources pursuing an unachievable
label (www.scribd.com). A 2025 publication in Drug Discovery Today also examines the use of TPPs in
development programs (www.sciencedirect.com). Additionally, a 2025 study in Therapeutic Innovation &
Regulatory Science identified five key focus areas for incorporating patient input into TPPs: target
population definition, unmet need characterization, dosage and route preferences, efficacy endpoints,
and benefit/risk trade-offs (link.springer.com). In March 2026, NIH published an updated example TPP
template (www.nih.gov) to further standardize the approach. In short, practitioners view the TPP as a
useful planning discipline, although direct empirical evidence that TPP use improves trial success rates
is limited.

Discussion and Future Directions

Looking ahead, the TPP concept is likely to evolve alongside changes in drug development and regulation. A
few notable trends and considerations include:

« Regulatory Guidance. FDA's 2007 draft guidance on TPP has remained in draft form as of early 2026,
but interest persists and the surrounding regulatory landscape has evolved considerably. The finalization
of ICH E6(R3) in January 2025 and the embedding of QbD principles from ICH E8(R1) into clinical
development practice have indirectly reinforced the TPP concept by requiring sponsors to articulate
clear study objectives linked to product goals. The EMA’s Methodology Working Party 2026-2028
work plan focuses on biomarker-guided products and the estimand framework (ICH E9(R1)), both of
which intersect with TPP-driven endpoint selection (www.ema.europa.eu). Meanwhile, FDA's plausible-
mechanism framework for individualized genetic therapies, outlined in late 2025 and issued as non-
binding draft guidance in February 2026 (www.ropesgray.com) — makes careful TPP planning of
endpoints and evidence increasingly important for such products. FDA's March 2026 approval of
KRESLADI (Rocket Pharmaceuticals) for severe leukocyte adhesion deficiency type |, with efficacy
measured by neutrophil CD18 and CD11a expression, exemplifies a case where the TPP must carefully
align intended label claims with acceptable surrogate measures. Global regulatory initiatives, including
WHOQ's growing TPP Directory (www.who.int), continue to push toward harmonization of TPP-like
practices across agencies.
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« Integration with Modeling and Al. As computational methods advance, sponsors are beginning to use
modeling to create more predictive TPPs. Simulations (PK/PD or disease progression models) can
estimate the probability of meeting a TPP’s efficacy targets given current data. Machine learning on
historical trial data can help refine thresholds in the TPP more accurately. While no standalone Al-
powered TPP management platform has yet emerged as of early 2026, industry commentary such as
IQVIA's notes that TPPs can help teams integrate advanced technologies like Al into development
planning (www.igvia.com). Al drug discovery platforms (such as Recursion-Exscientia and Insilico
Medicine) focus on target identification and molecule design that feed upstream into TPP development,
even if they do not directly author the TPP document itself. In this way, the TPP is becoming a more
guantitative “plan vs. predicted outcome” framework, with computational approaches enhancing its
predictiveness by continuously analyzing real-time data against the desired profile.

« Precision Medicine. In diseases with genetic or biomarker-defined subsets, TPPs must accommodate
personalization. This might mean stating intended label claims for biomarker-positive populations only,
and planning separate strategies (or no strategy) for others. The TPP could include multiple sub-profiles
(one for each subgroup), each with its own target attributes. This reflects how label indications
nowadays often specify subpopulations (e.g. “EGFR-mutated NSCLC") that may not have been known
at program start. Thus, writing a TPP that anticipates biomarker-led labels will be increasingly important.

« Lifecycle Management. Traditionally, a TPP is created pre-NDA. However, there is growing practice of
considering post-approval label changes as part of a strategic profile. For example, biotechs might
include aspiration to expand indications (new line of therapy, new patient group, pediatric use) in a
“lifecycle TPP.” By planning these in advance, sponsors can design trials or post-marketing studies to
support them. While not strictly part of the “final label” at initial approval, these planned expansions
follow from the TPP vision. Recognizing this, the term “target product profile” is sometimes extended to
include stage-gated profiles for lifecycle (renewal and beyond NDA/BLA).

« Commercial and Market Considerations. As one analysis pointed out, the traditional TPP often lacks
explicit commercial planning (www.scribd.com). In the future, sponsors may increasingly adopt
expanded frameworks that incorporate market access. This might include attributes like target pricing,
reimbursement pathway, or competitive differentiation. By including these in a broader strategy
document (sometimes called a “Target Market Profile” or “Strategic Target Profile”), companies can
ensure that the label they seek is not only medically sound but also commercially meaningful. For
instance, if payers demand evidence of improved quality of life, the TPP might specify a patient-reported
outcome as a secondary endpoint to support that claim on the label or in promotional materials.

« Digitalization of TPP. The space for TPP management tools is maturing but remains largely manual as
of early 2026 — many teams still maintain TPPs as documents and spreadsheets. However, the
direction is clear: sponsors are moving toward collaborative platforms or software that link the TPP to
the master protocol, project timelines, and data summaries. Such systems could automatically update
the status of each TPP element as study results arrive (e.g. flagging when a target has been met or
disappointed). Embedding decision rules (if X happens, revise this part of the TPP) could make the TPP
a dynamic project tracker. NIH's publication of an example TPP in March 2026 (www.nih.gov) represents
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a step toward the kind of structured, machine-readable format that could underpin digital TPP tools. In
essence, the TPP of the future could be a living digital “dashboard” that predicts the final label in real
time.

« Advanced Therapies and Evidence Planning. Gene therapies, cell therapies, and individualized
therapies can raise distinctive evidence-planning questions because of small populations, product-
specific manufacturing considerations, and novel endpoints. FDA's February 2026 draft plausible-
mechanism guidance describes non-binding considerations for generating evidence of safety and
effectiveness for certain individualized therapies; it does not create a separate accelerated-approval
pathway or mandate surrogate endpoints. (FDA draft guidance)

- Patient-Centered TPP Development. There is a growing emphasis on incorporating patient
perspectives directly into the TPP. A 2025 study identified five critical focus areas where patient input
shapes TPPs: target population definition, unmet need characterization, dosage and route preferences,
efficacy endpoint selection, and benefit/risk trade-offs (link.springer.com). As regulators increasingly
encourage patient-focused drug development evidence, TPPs that integrate structured patient input
from the outset are better positioned to produce labels that reflect real-world patient priorities and
treatment preferences.

Conclusion

The Target Product Profile is a voluntary planning and communication tool for a drug development program. A
carefully written, regularly updated TPP can align proposed labeling concepts with development activities and
make evidence gaps visible, but it does not predict or bind the final approved label. Regulatory guidance,
relevant precedents, and cross-functional input can help sponsors set realistic objectives and plan the studies
needed to support proposed claims. Throughout development, the TPP can facilitate discussion between
sponsor teams and FDA, it is not a contract with regulatory reviewers.

Evidence from regulatory documents and reviews underscores the value of the TPP. FDA itself envisioned the
TPP as a strategic communication tool (www.govinfo.gov) that, if used properly, leads to indication-based
labeling in the NDA (www.regulatoryrapporteur.org). A TPP can help teams compare emerging evidence with
proposed labeling concepts and revise development plans when material gaps arise. Whether a claim appears
in final labeling depends on the totality of evidence and regulatory review.

In the modern era of precision therapeutics, expedited programs, and emphasis on unmet needs, a TPP can
be a useful tool for planning evidence generation around proposed labeling concepts. It is essentially
“beginning with the end in mind,” a managerial best practice adapted to drug development. As the
pharmaceutical field continues to embrace structured, data-driven approaches (e.g. Quality by Design), the
TPP will remain a central strategic tool. Companies that master this tool — embedding it early, keeping it
current, and basing it on credible data — will have a clear competitive advantage in delivering the right
message (and the right medicine) to patients.

All stakeholders benefit when the TPP succeeds. Patients get therapies that fulfill the promises made by
developers; regulators get efficient reviews with fewer surprises; industry conserves resources by avoiding
dead-end paths. In sum, a well-executed TPP is a linchpin of translational efficiency, bringing the final label
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into view long before approval.

Key Recommendations for Developing a TPP Aligned With Proposed Labeling Concepts:

 Involve cross-functional teams (medical, regulatory, commercial, and quality) from the outset.

» Precisely define indication and population to match regulatory framework.

« Set quantitative efficacy and safety targets, using comparators to establish minimum thresholds and
ideal goals (nida.nih.gov) (translational-medicine.biomedcentral.com).

» Organize the TPP according to labeling sections (www.govinfo.gov) and link each section to specific
development activities (www.govinfo.gov).

« Update the TPP at each phase, incorporating all new data. Treat it as a living document.

» Use the TPP to guide meetings with regulators (Pre-IND, EOP2) to confirm that planned trials will yield
the intended label claims.

« Consider both clinical and commercial criteria (e.g. pricing, convenience, health economics) to ensure
the eventual label is clinically valuable and market-viable (www.scribd.com).

By following these practices — and by leveraging the insights of regulatory guidance and past case examples
(nida.nih.gov) (translational-medicine.biomedcentral.com) — sponsors can write TPPs that keep development
aligned with proposed labeling concepts. In doing so, they walk the path “from concept to clinic to label” with
transparency and shared understanding, ultimately increasing the likelihood that their product delivers on
promise for patients.

References: Key sources cited above include FDA regulatory notices and draft guidance
(regulations.justia.com) (www.govinfo.gov) (www.govinfo.gov); recent literature on TPP usage and
methodology (translational-medicine.biomedcentral.com) (translational-medicine.biomedcentral.com)
(translational-medicine.biomedcentral.com); and illustrative examples from NIDA/NIH and WHO documents
(nida.nih.gov) (nida.nih.gov) (www.who.int) (www.who.int).
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