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• One Stop solution



Background

FDA Approval Pathways

• †FDCA = Federal Food Drug and Cosmetic Act         
• ¥PHSA = Public Health Service Act

Drugs
• Small-molecules
• Approved via FDCA

New Drug 
Application

(NDA)
505(b)(1)

Safety and Efficacy 
must be 

demonstrated

Abbreviated New 
Drug Application

(ANDA)
505(b)(2)

Bioequivalence 
must be 

demonstrated



For generic (small-molecule) drug products:

Abbreviated New Drug Application (ANDA).

Drug Price Competition and Pantent Term Restoration Act 

(Hatch-Waxman Act), 1984.

Background





Sample Size Calculation



Desing:

• 2 Formulation 2 Sequence 2 

Period Crossover

• 2 Formulation 3 Sequence 3 

Period Partial Replicate 

Crossover

• 2 Formulation 2 Sequence 4 

Period Replicate Crossover



Highly variable drugs (HVDs), the estimated within-subject variability is >30%.

HVDs often fail to meet current regulatory acceptance criteria for average 
bioequivalence (ABE).

FDA released HVDs list（中检院2017.1.16）

Narrow Therapeutic Index ABE (NTIABE):

NTIABE generally follow Scaled based on intra-subject coefficient of variation principle

Generally use 2 Formulation 2 Sequence 4 Period Replicate Crossover design

FDA released NTIDs list（中检院2018.6.25）

FDA define the linear correction coefficient c = 1.053605157。



2006 FDA raised Scaled Based on Intra-subject Coefficient of Variation

2007 FDA received first HVDBE study

2008 FDA published articles

2010 FDA published HVDBE guidance (draft)

2010 EMA published HVDBE guidance  for 
Scaled Based on Intra-subject Coefficient of Variation

2011 FDA approved first HVDBE study using 
Scaled Based on Intra-subject Coefficient of Variation



Design:
• 2 Formulation 3 Sequence 3 

Period Partial Replicate 
Crossover

• 2 Formulation 2 Sequence 4 
Period Replicate Crossover

Standard:
• FDA 
• EMA







PK/PD parameter Analysis

Linear-up and Linear-down Trapezoidal Rule

Linear-up and Log-Linear-down Trapezoidal Rule

0 for Extra-vascular
positive number for Intra-vascular.







HJG BESC VS Phoenix WinNonlin



• Pre study
• Real study

Sample Size

• Template
• Annotation

eCRF
• standardized 

data analysis

Safety, Demo

• PK/PD 
parameter 
NCA

Efficacy
• ADPC
• ADPP
• ADxx

ADaM

TLF

One Stop solution
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