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Learning Objectives

www.fda.gov

• Understand the scientific and regulatory logic underlying PSG 
development

• Systematically interpret PSG recommendations for complex 
non-oral products

• Be aware of responses to frequently asked questions on PSGs

• Translate PSGs into actionable generic development strategies
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How is a PSG developed?

www.fda.gov

PSGs operationalize a science-based pathway 
from product complexity to BE strategy and 

product development

Three key questions
1. What makes the product complex?

2. What attributes control product performance?

3. What study type best evaluates the identified product 
attributes to establish BE?
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Question 1: What Makes This Product Complex?

Identify the source of complexity:

• Complex Active Ingredient
o Examples: iron-carbohydrate complexes, polymeric drug substances, oligonucleotides… 

• Complex Formulations
o Examples: suspensions, emulsions, nanoparticles, microspheres, liposomes…

• Complex Route of Delivery
o Examples: ophthalmic, inhalation, topical, intrauterine…

• Complex Devices
o Examples: autoinjector…
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Question 2: What Attributes Control Clinical Performance?

Determine the critical quality attributes (CQAs) as they are proxies 
for product performance 

Examples (not exhaustive CQAs per example):
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Question 3: What Study Type Best Evaluates These Attributes?
PSGs translate CQAs into appropriate BE studies:
Possible study types:
• Conventional:

– PK BE studies
– Comparative Clinical endpoint BE studies
– Pharmacodynamic studies

Complex products often involve a 'totality-of-evidence' approach.
oTier 1: Pivotal BE evidence (PK, clinical, validated in vitro BE)
oTier 2: Supportive evidence (comparative characterization)
oTier 3: Justification/bridging data

• Alternative:
 In vitro BE studies
 Comparative physicochemical characterization
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What a PSG can do for generic 
development?

www.fda.gov

PSGs can help industry align four decisions early:
Formulation / device sameness
Q1/Q2, no significant formulation differences, user interface analysis

Targeted in vitro characterization and performance tests
Examples: Particle size/size distribution, dissolution/in vitro drug release testing, in vitro permeation test, 
realistic aerodynamic particle size distribution

In vivo studies when recommended and selected
PK, PD, or comparative clinical endpoint studies remain product-specific and route-specific
Alternative study design, data analysis, study subjects

Role of in vitro studies and retention samples
In vitro BE study: yes, retention samples are needed. 
In vitro comparative characterization studies: no, retention samples are not required. 

Key messages: 
 PSGs define a development blueprint, not just study recommendations.
 Alternative approaches can be proposed, but the burden is on the applicant to justify them. 

Regulatory dialogue on gaps is highly encouraged.
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Common Misinterpretation of PSG 
Recommendations

 Misinterpretation:
• PSGs define requirements

Regulatory Perspective:
• PSGs provide recommendations based on current scientific understanding; 

alternative approaches or deviations may be acceptable with adequate 
justification
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How to Read a PSG
Example 1: Complex Injectable

www.fda.gov

 Overview of the product

 Summary of the recommended 
approaches 

 When approaches are recommended 
as options, they are selective 

Purpose:
 Identify BE options and decision pathways
 Determine pivotal vs supportive studies
 Assess feasibility and development risk
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 Eligibility for following the option

 Type of study and design indicates 
the role of the study: in vitro BE 
study, which means this is a pivotal 
study and retention samples are 
needed

In vitro BE option

 Footnote indicating commercial scale 
is not recommended for batches for 
BE studies, but manufacturing 
process should be representative 

How to Read a PSG
Example 1: Complex Injectable
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 General expectations for comparative 
characterization studies:
 Three lots of RS (if available) and T
 No specific statistical requirements
 Comparability established by 

comparing the range of the 
characterization data

 Differences observed could require 
scientific discussion and justification

 Data should be discussed based on 
mechanistic understanding of the 
overall product

In vitro BE option

How to Read a PSG
Example 1: Complex Injectable

 Relevant literatures are included as 
references. Methods may be used as starting 
points per applicants’ discretion. 
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 Strength: to provide clarity on the 
strength to be used for conducting 
the BE study taking formulation 
strategies into consideration

 Specific PK metrics are recommended 
considering the characteristics of the 
PK profile of this product 

 Additional comments provide specific 
recommendations on clinical design 
to ensure safety of study subjects

In vivo BE option

How to Read a PSG
Example 1: Complex Injectable
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 Product complexities:
 Active ingredient sameness
 Impurity assessment and potential 

immunogenicity risk
 Complex device
 For emergency use

 Footnotes provide additional 
recommendations on sample 
preparations, literature references, 
regulations, and more. 

 Recommendations on studies to 
support active ingredient sameness.

How to Read a PSG
Example 2: Complex Drug Device Combination 

Product
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 Footnote 3 provides details on develop 
strategy for assessing risk of innate 
immunogenicity. 

 Recommendations provide updated 
thinking on the original of peptide 
indicating recombinant peptides could 
be filed through the 505(j) pathway 
with appropriate strategies.

How to Read a PSG
Example 2: Complex Drug Device Combination 

Product
 Footnote 2 provides additional 

information on potential justification 
for not characterizing biological 
activities. 
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 In vitro bioequivalence studies 
require retention samples

 In vitro comparative characterization 
studies do not require retention 
samples

How to Read a PSG
Example 2: Complex Drug Device Combination 

Product
 In vitro bioequivalence studies on 

device performance are 
recommended as this is an 
emergency medicine.  
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 Information included are:
 descriptions of the RLD presentation and 

its device constituent part(s)
 recommendations for studies to examine 

and characterize design differences 
between the proposed generic and the 
RLD

 guidance on conducting comparative 
analyses, with references to relevant FDA 
guidance

How to Read a PSG
Example 2: Complex Drug Device Combination 

Product
 Device and User Interface Assessment 

session  provides recommendations on 
evaluation of device from the user interface 
perspective. 
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Frequently asked questions - formulation / reference / strategy

01 Can fewer than 3 RS lots be justified for 
in vitro BE or active ingredient 
sameness studies? Can an Authorized 
Generic be used as the reference 
product for BE studies? 

02
For ophthalmic solution products, is in vivo 
BE study warranted for non-Q1Q2 
formulations? 

03 For presentations that differ only by fill 
volume, can lots from different fill 
volumes be combined for in vitro BE 
studies?

04 What level of data is expected to justify 
an alternative BE approach in a pre-
ANDA request or controlled 
correspondence?

In general, 3 lots of RS are recommended to properly and sufficiently capture potential lot to lot 
variability of the RLD/RS product. However, if due to availability issues, it may be acceptable to 
use less than three lots of the RLD/RS products provided that 1) sufficient justification/evidence 
is provided to support the claim; and 2) data on 3 batches of the test product should still be 
submitted. Note that when authorized generics are available, they can be used to fulfill the 
recommendation. 

Applicants are encouraged to discuss justification for not conducting in vivo BE study to 
support ANDA filing and approval. 

When strengths only differ in fill volume, an applicant may use three lots of a single 
strength (either the recommended or an alternative strength), or a combination of lots from 
the different strengths. Given there is a chance that different strength of the RS may 
actually be filled from the same bulk batch, applicants should keep this potential in mind 
and try to make sure discrete lots for different strengths of the RLD/RS product.   

The type of data to justify an alternative BE approach is product and approach specific. In 
general, applicants should provide in depth scientific discussion on the rationale for the 
proposed alternative approach and corresponding preliminary data. Simple citation of 
another PSG, even when the products are similar in terms of dosage form and/or route of 
administration, may not be sufficient. 
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Frequently asked questions - formulation / reference / strategy

05 For inhalation products, which is the 
correct T product to use for BE studies 
when there are multiple doses available 
in different packaging/dose number 
configurations?

To ensure device robustness across the maximum number of doses, the packaging 
configuration with the highest number of doses should be used for BE testing. Additional 
packaging configurations at lower doses may rely on (1) acceptable BE studies on the 
packaging configuration with the highest number of doses, (2), the same formulation 
composition across all configurations, and (3) same device components critical to product 
performance across all configurations. 

06
Applicability of in vitro BE options for 
non-Q1/Q2 formulations?

07 Is it acceptable to use different RS 
batches between in vitro and in vivo BE 
studies

08 If a new RS has been designated, can 
the previous RS still be used in BE 
studies?

It is possible for a non-Q1/Q2 formulations to utilize an in vitro BE approach provided 
sufficient justification is provided. Applicants are encouraged to submit a PDEV meeting 
request or a CC to discuss the eligibility of a non-Q1/Q2 formulation provided sufficient 
scientific justification and supportive information/data is included in the inquiry. 

Ideally, the same RLD/RS batch used in the in vivo study is also used for the in vitro BE 
studies. However, if that is not feasible, applicants should provide rationale/justification of 
why batches differ. The Agency will review the justification and may request additional 
bridging data if deemed necessary. 

If product development was initiated and completed using a previously designated RS, it 
may be scientifically justifiable to use it to support an ANDA submission. It may be 
beneficial to justify the selection of the product used as the comparator product in the 
ANDA, to avoid IR issues during filing. You can also get confirmation through a CC.



19

Frequently asked questions - formulation / reference / strategy

09 How should population bioequivalence 
(PBE) analysis be applied to PSD 
sameness, including the need to assess 
different product life stages?

10 For pivotal in vitro BE IVRT, how should 
multiple-batch release profiles be 
compared when 3 batches are 
evaluated?

11 For inhalation realistic APSD, how 
should mouth-throat (MT) model size 
and breathing profiles be selected?

Two MT models (e.g., small [S] and large [L]) and two representative breathing profiles (e.g., 
weak and strong) are recommended. Choices may be justified such that they are 
representative of the patient population of interest and consider the critical characteristics of 
the inhalation drug product.

12 For PK BE with a charcoal block (CBPK)  
what is the ideal study design, including 
inhalation/actuation for dosing, and the 
appropriate charcoal dose amount and 
timing for administration?  Also, when is the 
use of a pAUC approach in a PK BE study in 
lieu of a CBPK study appropriate? 

PSD analysis of particle size/size distribution of suspensions and globule size/size 
distribution of emulsions does not need to assess different product life stages. The 
reference of the PSG on Budesonide Inhalation Suspension (NDA 020929) only intends to 
provide guidance on computation of PBE analysis. A footnote indicates that testing 
samples at different life stages is NOT applicable in recent PSGs.  

When three batches each of the RS and test products are used to conduct the IVRT for 
BE purposes, applicants may pool the data for f2 analysis or conduct individual f2 
analysis.

Applicants are encouraged to discuss study plans with the Agency through a CC or pre-
ANDA product development meeting. pAUC may be used in lieu of a CBPK study when 
appropriately justified.
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Frequently asked questions - formulation / reference / strategy

13 Geographic considerations for study 
population for in vivo studies: can the 
study population be entirely in India for 
comparative clinical  endpoint (CCEP) 
BE study?

14

It is generally acceptable to conduct a CCEP BE study outside the US. 
Refer to the guidance for industry and FDA staff on FDA Acceptance of Foreign Clinical Studies Not Conducted Under 
an IND: Frequently Asked Questions (March 2012), available at https://www.fda.gov/media/83209/download, for 
general regulatory advice related to conduct of foreign clinical studies.
The study should be conducted using products approved by the FDA, obtained from the U.S. market, and designated 
by the FDA as the reference standard (i.e., the reference listed drug (RLD) and/or reference standard (RS) product).

Applicants may propose a different population for conducting the PK study. A different 
strength from the one recommended in the PSG can be used in BE studies when the 
strengths only differ in fill volume. For a particular dose, a portion of a strength/fill volume 
can be used with evidence justifying the portion is representative of the strength. 

15 For comparative active ingredient 
sameness characterization, do we need 
to isolate the active ingredient from the 
RLD first?

16
For naturally derived complex mixtures, 
can a different starting material be used 
(e.g., 1. Use of bioengineered molecules 
or Bovine heparin to replace porcine 
heparin; 2. Safflower oil to replace poppy 
seed oil)?

Not necessarily. It is applicants’ decision based on the capability of the analytical method 
and sample requirements. 

For generic versions of complex, naturally derived drugs, applicants may use a different 
starting material than the one used for the RLD. However, they must demonstrate that the 
resulting active ingredient is the 'same as' the RLD's, following all recommendations in 
relevant PSGs. The application must also contain a clear justification that this difference in 
starting material will not alter the safety and efficacy of the generic product.

Can a PK BE study subjects or BE 
strength differ that those recommended 
in a PSG? 

https://www.fda.gov/media/83209/download
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Summary
1. PSGs reflect a science-based decision framework

• Product complexity → performance drivers → BE strategy
• Recommendations are tailored to product-specific risk and uncertainty

2. Critical Quality Attributes (CQAs) are central
• CQAs serve as mechanistic links between formulation and clinical performance
• BE approaches are selected based on the ability to adequately capture these attributes

3. BE strategies rely on totality of evidence
• Combination of in vitro and/or in vivo and comparative characterization
• Increasing emphasis on well-justified in vitro or other alternative (e.g., modeling) approaches for complex products

4. PSGs provide a development blueprint—not a constraint
• Enable efficient study design and early risk identification
• Alternative approaches are acceptable with robust scientific justification

5. Early and proactive regulatory engagement is critical
• Pre-ANDA meetings and controlled correspondence are key tools
• Success depends on aligning scientific rationale with regulatory expectations
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