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Outline
• Abbreviated New Drug Application (ANDA) or 

505 (j) regulatory pathway

• Pharmaceutical equivalence and 
bioequivalence (BE) considerations of generic 
poly(lactide-co-glycolide) (PLGA)/poly (lactic 
acid) (PLA) based drug products
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Abbreviated New Drug Applications 
(ANDA)

– Are pharmaceutically equivalent
• Same active ingredient(s), Identical in 

strength or concentration
• Same dosage form
• Same route of administration

– Are bioequivalent

Therapeutically 
equivalent

Drug products that are the same as the 
Reference Listed Drug:

In addition, same labeling, including conditions of use.
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Some Key Components of Review Process: 
New Drug Applications (NDAs) vs. ANDAs

Brand-name drugs
• Chemistry
• Manufacturing
• Controls
• Pharmaceutical

Development
• Labeling
• Animal studies
• Clinical studies
• Bioavailability

Generic drugs
• Chemistry
• Manufacturing
• Controls
• Pharmaceutical

Development
• Labeling
• Bioequivalence
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Bioequivalence

• Refers to the absence of a significant 
difference in the rate and extent to which the 
active ingredient in a pharmaceutically 
equivalent drug product becomes available at 
the site of action, when administered to 
subjects at the same molar dose under similar 
conditions
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Product-Specific 
Recommendations for 
Generic Drug 
Development are 
available at:
http://www.fda.gov/Dr
ugs/GuidanceComplianc
eRegulatoryInformation
/Guidances/ucm075207
.htm

http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm075207.htm
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Product-Specific Recommendations for 
Generic Drug Development

Drug Product Active Ingredient Dosage form Bioequivalence 
Guidance

Vivitrol Naltrexone Microsphere Yes 

Zoladex Goserelin acetate Implant No

Lupron Depot Leuprolide acetate Microsphere Yes

Lupron Depot-PED Leuprolide acetate Microsphere Yes

Lupron Leuprolide acetate Microsphere Yes

Sandostatin LAR Octreotide Microsphere Yes

Atridox Doxycycline hyclate In situ forming gel No

Trelstar Triptorelin pamoate Microsphere Yes

Arestin Minocycline HCl Microsphere Yes

Eligard Leuprolide acetate In situ forming gel No

Risperdal Consta Risperidone Microsphere Yes

Ozurdex Dexamethasone Implant No

Bydureon Exenatide Microsphere No 

Lupaneta Pack Leuprolide acetate; Norethindrone acetate Microsphere; Tablet No 
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Changes in Inactive Ingredients
21 CFR 314.94 (a)(9)(iii) – Inactive ingredient changes permitted in drug 
products intended for parenteral use.

Generally, a drug product intended for parenteral use shall contain the same 
inactive ingredients (qualitatively the same – “Q1”) and in the same 
concentration (quantitatively the same – “Q2”) as the reference listed drug.

An applicant may seek approval of a drug product that differs from the 
reference listed drug in preservative, buffer, or antioxidant provided that 
the applicant identifies and characterizes the differences and provides 
information demonstrating that the differences do not affect the safety or 
efficacy of the proposed drug product.

A formulation which contains an excipient not contained in the RLD and not 
considered to be an “exception excipient” cannot be submitted as an ANDA.
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Q1/Q2 Equivalent Formulations
• All inactive ingredients – including preservative, 

buffer, and antioxidant– are the same as that in the 
RLD and in the same concentration

• The Test does not contain an inactive ingredient not 
contained in the RLD

• The difference in amounts of inactive ingredients 
between Test and RLD are less than 5%
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Bioequivalence Studies of PLGA/PLA 
Based Drug Products

• Establishment of Q1/Q2 sameness prior to conducting 
a BE study

• Below are the studies that have been recommended 
for demonstration of bioequivalence of microspheres:
– Single-dose, parallel PK study (partial AUC and Cmax)
– Multiple-dose, steady-state, crossover PK study (AUC 

and Cmax) in combination with in vitro drug release 
testing

– Clinical endpoint study
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Establishment of Q1/Q2
The main challenge associated with establishment of 
Q1/Q2 sameness between the test and reference 
products is the evaluation of Q1 sameness of 
PLA/PLGA.

PLA/PLGA are random copolymers with inherent 
heterogeneity and are available with various 
physicochemcial properties which may vastly change 
product performance. 
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Establishment of Q1/Q2
Some key physicochemcial properties of PLA/PLGA include:
 Polymer composition (L to G ratio)
Molecular weight and weight distribution
 Polymer architecture (linear vs star-shaped)
 Intrinsic viscosity
 Glass transition temperature
 Polymer end-cap
 Crystallinity
The effect of each parameter on the product performance 
is product specific. Therefore, the key physicochemical 
properties that are necessary for evaluation of Q1 
sameness is on a case-by-case basis. 
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Establishment of Q1/Q2
 The key physicochemical properties of PLA/PLGA could 

be altered during manufacturing process. Therefore, in 
addition to the characteristics of the raw PLA/PLGA 
materials, it is critical to characterize PLA/PLGA using the 
finished product. 

 The Q1/Q2 sameness of PLA/PLGA between the test and 
reference products should be determined using the 
finished microspheres rather than the raw materials.  
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Single-dose, Parallel PK Study
Posted draft guidances: 

– Naltrexone microspheres
• Subjects: in healthy males and nonpregnant females. 
• PK parameters: AUC1-10, AUC10-28, AUC0-∞, and Cmax 

– Triptorelin pamoate microspheres
• Subjects: Advanced prostate cancer male patients. 
• PK parameters: Log-transformed AUC7-t, AUCt, AUC0-∞, 

and Cmax 
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Single-dose, Parallel PK Study
Posted draft guidances: 

– Octreotide acetate microspheres
• Subjects: Healthy males and nonpregnant females. 
• PK parameters: Log-transformed AUC0-28, AUC28-56, AUCt,

AUC0-∞, and Cmax 

– Leuprolide acetate microspheres
• Subjects: Prostatic carcinoma patients undergoing initial 

therapy. 
• PK parameters: Log-transformed AUC7-t, AUCt, AUC0-∞, 

and Cmax 
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Multiple-Dose, Crossover PK Study In Combination 
With In Vitro Drug Release Testing

Posted draft guidances: 
– Risperidone microspheres

• In vitro drug release at both 37°C and 45°C (water 
bath): 
Parameters to measure: Cumulative drug release at days 1 

and 21 at 37°C and at day 8 at 45°C as well as T50% at 45°C

• In vivo steady state PK study:
Subjects: Patients who are already receiving a stable regimen 

of risperidone long-acting injection via the intramuscular 
route.

PK parameters: Log-transformed Cmax and AUC
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Clinical Endpoint Studies
• Posted draft guidances: 

– Minocycline HCl microspheres
• Randomized, double-blind, parallel, three-arm, 

vehicle-controlled in vivo study in male and 
nonpregnant female adults with generalized, 
moderate-to-advanced periodontitis

• Primary endpoint: The change of within-subject 
average pocket depth from the baseline (day 1) visit 
to the month 6 (study day 180 ± 14) visit
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Summary
• Characterization studies on PLA/PLGA for demonstration of 

Q1/Q2 sameness between the test and reference products 
are on a case by case basis. 

• Q1/Q2 sameness of PLA/PLGA between the test and 
reference products should be determined using the finished 
drug products.

• A variety of studies can be performed to demonstrate 
bioequivalence for PLA/PLGA based microspheres submitted 
in an ANDA.

• Product-specific bioequivalence recommendations are posted 
publicly on FDA’s website and give information on the type of 
bioequivalence study that should be conducted.



Acknowledgments
• Stephanie Choi, Ph.D.
• Markham Luke, M.D.
• Xiaohui (Jeff) Jiang, Ph.D.
• Robert Lionberger, Ph.D.

20


	Challenges Associated with Development of Generic PLGA/PLA Based Drug Products
	Outline
	Abbreviated New Drug Applications (ANDA)
	Some Key Components of Review Process: New Drug Applications (NDAs) vs. ANDAs
	Bioequivalence
	Slide Number 6
	Product-Specific Recommendations for Generic Drug Development
	Slide Number 8
	Changes in Inactive Ingredients
	Q1/Q2 Equivalent Formulations
	Bioequivalence Studies of PLGA/PLA Based Drug Products
	Establishment of Q1/Q2
	Establishment of Q1/Q2
	Establishment of Q1/Q2
	Single-dose, Parallel PK Study
	Single-dose, Parallel PK Study
	Multiple-Dose, Crossover PK Study In Combination With In Vitro Drug Release Testing
	Clinical Endpoint Studies
	Summary
	Acknowledgments

