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What are Complex Generic Products?
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https://www.fda.gov/downloads/ForIndustry/UserFees/GenericDrugUserFees/UCM525234.pdf

• Complex active ingredients
–Complex mixtures of APIs, polymeric compounds, peptides

• Complex formulations
–Liposomes, suspensions, emulsions, gels

• Complex routes of delivery
–Locally acting such as dermatological and inhalational drugs 

• Complex dosage forms
–Long acting injectables, implantable drugs

• Complex drug-device combination products
–Transdermals, metered dose inhalers (MDIs)

• Other products where complexity or uncertainty concerning the approval 
pathway or other alternative approach would benefit from early scientific 
engagement
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GDUFA Regulatory Science and PSGs

• GDUFA provides resources to allow FDA to perform and fund research to 
advance generic drug regulatory science and decision-making
• Goal: Access to generics in all product categories
• 90+ on-going projects
• Recent focus on complex drug products

• Research provides new tools for FDA and industry to evaluate generic drug 
equivalence, to enable more efficient development of generic drugs and 
thus improve access 

• Results from GDUFA research manifest in our PSGs as recommendations for 
new alternative approaches to demonstrate bioequivalence
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Generic Drug Science & Research Website:
https://www.fda.gov/drugs/resourcesforyou/consumers/

buyingusingmedicinesafely/genericdrugs/ucm567695.htm
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PSGs for Complex Drug Products
• As mentioned in talks before this one, there are almost 2,000 published PSGs.

• These guidance documents have helped provide public access to current thinking on 

bioequivalence (BE) approaches for our regulated drugs.

• The PSGs helped industry in reducing the need for submitting controlled 

correspondence requests to FDA, allowing better utilization of FDA and industry 

generic drug development resources.

• In recent years, approximately 40% of published PSGs have been for complex products.

– BE for some complex products have historically utilized comparative clinical endpoint BE studies.  
PSGs would provide outlines of the recommended study protocols.

– As science evolves, PSGs become the conduit for alternative approaches.

– These approaches are outlined for new PSGs, and as revisions to currently published PSGs.
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PSG Revisions Provide Value
• Revisions are intended to provide options for generic product 

development and updates to scientific thinking

• Revisions provide alternatives to comparative clinical endpoint BE 
studies, e.g.,

– in vitro approach

– advancements in what physicochemical (Q3) characteristics are important to 
measure 

– alternative study design or analyses permitted

– alternative study populations allowed
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FDA’s Complex Product PSG Teams

• Who are the folks at FDA responsible for putting out these PSGs?

• Dedicated Teams in the Office of Research and Standards, most working in the 
Division of Therapeutic Performance, who are well-versed in clinical 
pharmacology and chemistry.

• Complex API Drugs (including Peptides)

• Complex Inhaled and Nasal

• Complex Topical and Transdermal

• Complex Combination Drug-Devices

• Collaborators across OGD, CDER, and FDA – including our legal and regulatory 
staff, our statisticians, quality reviewers, biomedical engineers.
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Examples of Complex PSGs and Value-Added

• PSGs are a “value-added proposition” – resources go into producing 
information that will:

– Provide a practical pathway where none existed before

– Provide a new pathway to generic drug approval in addition to or instead 
of a previous one

– Provide clarity and transparency on possible approaches to demonstrate 
BE

– Risk reduction

• Let’s briefly explore some of the individual therapeutic areas for 
complex drug products and examine what value PSGs add
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Value Added for Topical Complex Products
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BE Recommendations for topical generic drugs used on the skin 
have evolved greatly in recent years

From: Comparative Clinical Endpoint BE studies

To: Q1 and Q2 sameness with “Q3” physico-chemical characterization (including 
in vitro release/permeation testing – IVRT/IVPT)

To: Greater permissiveness allowing for updated “sameness” criteria - topical 
dermatological products by regulation do not need to be Q1/Q2 identical - but 
having a formulation where any variation does not affect the bioavailability of the 
product at the site of action reduces the risk of “non-BE”. “Sameness” language has 
been updated in recent PSGs.
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Value Added for Inhalation Complex Products

• As evidenced in the PSGs that were published and guided recent inhalation 
product approvals:

– Alternative approaches to use of a comparative clinical endpoint BE study 
have been recommended after careful evaluation by FDA.

– FEV1 studies are cumbersome and may not always be sufficiently 
“sensitive” to detect product performance differences for BE 
determinations

– Careful FDA guided GDUFA research demonstrated that certain excipient 
considerations for inhaled products were very important and these were 
incorporated in PSG recommendations
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Value Added for Nasal Complex Products

• Valuable studies were conducted or coordinated by FDA clinicians and 
scientists that resulted in alternative approaches for generic nasal 
suspension drugs

• These included much testing using specialized equipment, dynamic flow 
modeling, and comparisons of drug products.

• The results were published in peer-reviewed literature and are now 
included in PSGs

• Methods to evaluate nasal suspension drug products now include 
morphological particle analysis with Raman spectroscopy allowing for 
greater precision and accuracy when it comes to BE determinations
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Value Added for Complex API/Formulation Products

• Research resources were invested in understanding the role of 
polymers (such as PLGA) and liposomes in bioavailability and BE.

• An example of how value was added by PSGs for liposomal products is 
where FDA revised certain PSGs to compare free versus encapsulated 
portions of a drug for BE.

• The clinical study portion of certain complex PSGs have been 
revised to allow for clinical studies to be more feasible, for 
example providing details on how to study in healthy volunteers 
instead of patients, thus reducing variability in an acceptable 
manner to establish BE.
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Value Added for Complex Drug-Device Products

• This is a current challenge that we are working to resolve 
and is an evolving landscape.

• Some devices for drug delivery involve the latest trending 
technology.

• We aim to provide consistent language for our 
recommendations for device considerations in PSGs for 
generic drug product development
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Concluding Remarks and PSG Examples 

• PSGs provide value for generic drug industry and will 
continue to yield efficiencies and transparency for 
bioequivalence determinations by FDA

• PSGs and the revision process provides opportunities to 
update PSGs with innovative new approaches to BE

• Stay tuned for future developments in our PSGs

We will now go thru a couple of examples of PSGs for Complex Drug Products
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Example PSGs
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Example of 
PSG for an 
Inhaled 
Complex 
Product
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Types of 
Studies 
Needed
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PK Study 
Specifics, 
Including 
Analyte
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Additional 
Relevant 

Information 
(e.g. Device 

Constituent for 
Combination 

Product)
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Example of 
PSG for a 
Transdermal 
Patch 
Complex 
Product
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Types of 
Studies 
Needed

www.fda.gov



21

Additional 
Relevant 

Information 
(e.g., Safety 
information)
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Example of 
an in vitro 
option for a 
complex 
product
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In Vitro
Release
Testing
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