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For generic (small-molecule) drug products:

Drug Price Competition and Pantent Term Restoration Act 

(Hatch-Waxman Act), 1984

Abbreviated New Drug Application (ANDA)

Background



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

Absorbtion Phase

Distribution Phase

Elimination Phase



http://besc.hjgmed.com

User name

Password

Password confirm

http://besc.hjgmed.com/


Sample Size Calculation

(ABE)

(HVABE)

(NTIABE)



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

Power         Samplesize

Design

Algorithm

Alpha

N

Expected T/R 
Ratio

CV

Non-central T Distribution Approximation Owen's T Function Semi-exact

Lower bioequivalence limits

Upper bioequivalence limits

Traditional average bioequivalence(ABE) 

Computation result 

Compute button



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

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

There are HVDs list published by FDA （中检院2017.1.16）

Narrow Therapeutic Index ABE (NTIABE):

Generally use 2 Formulation 2 Sequence 4 Period Replicate Crossover design

There are NTIDs list published by FDA （中检院2018.6.25）



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

2007 FDA received first HVABE study

2008 FDA published articles

2010 FDA published HVABE guidance (draft)

2010 EMA published HVABE guidance  for 

Scaled Based on Intra-subject Coefficient of Variation

2011 FDA approved first HVABE study using 

Scaled Based on Intra-subject Coefficient of Variation principle



Design:

• 2 Formulation 3 Sequence 3 

Period Partial Replicate 

Crossover

• 2 Formulation 2 Sequence 4 

Period Replicate Crossover

Standard:

• FDA 

• EMA

Design

Rule

Alpha

N
Expected T/R 
Ratio

CV

Simulation times

Algorithm

Lower bioequivalence limits

Upper bioequivalence limits

Reference Scaled Average Bioequivalence

Acceptance Limits Scaled Average Bioequivalence

Power         Samplesize

Highly Variable Drug Average Bioequivalence (HVABE)



Design

Rule

Alpha

Power

Expected T/R 
Ratio

CV

Simulation times

Algorithm

Lower bioequivalence limits

Upper bioequivalence limits

Reference Scaled Average Bioequivalence

Power         Samplesize

Narrow Therapeutic Index Drug Average Bioequivalence



Guidance

Downloads



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.

Extravascular administration

Intravascular administration - Injection

Intravascular administration - infusion

Dose

Time unit

Dose unit

Concentration unit

Administration Dur

Parameters Upload concentration file Submit

Route

AUC fitting

Next button

Noncompartmental Analysis (NCA)



Compared with Log Linear, Linear rule over 
estimate the AUC。



Next button

Submit



Guidance Downloads

PK/PD parameters

Elimination parameters

Intravascular administration parameters



N

Difference

P
Mean Median Max Acceptance

Validation with WinNonlin®



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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