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Agenda

* Background
* Sample Size Calculation
e Noncompartmental (NCA) parameter analysis

* One Stop solution
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Background

FDA Approval Pathways

Drugs

e  Small-molecules

*  Approved via FDCA

v v

NeV\{ Drflg ( Abbreviated New h
Application Drug Application
(NDA) (ANDA)
. . = \
Safety and Efficacy Bioequivalence
must be must be
demonstrated demonstrated
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Distribution Phase

Elimination Phase

'FDCA = Federal Food Drug and Cosmetic Act
¥PHSA = Public Health Service Act
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Background

For generic (small-molecule) drug products:
Abbreviated New Drug Application (ANDA).
Drug Price Competition and Pantent Term Restoration Act

(Hatch-Waxman Act), 1984.
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Sample Size Calculation
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Desing:
iHEAE @ EPOTHMIAE © Owen's THMSTE

e 2 Formulation 2 Sequence 2

— 1= 0.05
Period Crossover
SHRETR 0.8
e 2 Formulation 3 Sequence 3
SHFRELR 1.25
Period Partial Replicate
HAE HEs
Crossover
FiREALL(E FUAtE

e 2 Formulation 2 Sequence 4

MERTERE W =S Period Replicate Crossover
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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 ( F1£5[%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 (145 [%2018.6.25)
FDA define the linear correction coefficient c = 1.053605157.

Rtk : www.highthinkmed.com
EtETFEERFSILB18EERPOLCE2IE

ltFisEBESRRROBRAE




BRISEL

HIGHTHINR MEQ ———
EFEES - 0B 9 HE

‘ 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
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2 Formulation 3 Sequence 3

Period Partial Replicate

Crossover

2 Formulation 2 Sequence 4

Period Replicate Crossover

Standard:
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SitslAMERTZERE 0.2

ELEHRAMERTERE 0.15
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PK/PD parameter Analysis
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! 2 v HEMERERE

3 VIS

v eMSHEEAREL Linear-up and Log-Linear-down Trapezoidal Rule

SEE: | SEEREAMEALEE, KRS
mamg: | 0

FReaR: 0

RESAL: mg/mL, ug/mL, ng/mL, pg/mL

HIE8ah: g Mg, UE, NE, P8

AR Linear-up and Linear-down Trapezoidal Rule
m - —
it sHAsitE 4 MEIMAT
O mRe MERSAE - T
— MEMNSE - T

0 for Extra-vascular
positive number for Intra-vascular.
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s+ | B [ ¢ | oD
= EEEEE S - Step 2 0f 3 SUEJID  PER TIME CONC
] 1006 1 0 0
. s | 1006 1 0. 25 148
1 wESITESH 2 v _CEEMESRERIE | 1006 1 o5 213
| 1006 1 0. 75 461
| 1006 1 1 783
HEESHEEE: | 1006 1 1.5 1240
| 1006 1 2 1540
| 1006 1 2.5 1670
| 1006 1 3 1890
| 1006 1 3.5 1840
| 1006 1 4 1800
| 1006 1 5 1410
1 wESITESH i 1006 1 4] 1260
| 1006 1 8 747
| 1006 1 10 445
Planik: SnSHEEatEx i 1006 1 12 228
| 1006 1 15 130
RagE:  MEMNSE | 1006 1 24 6. 1
BHHE: 0 | 1006 7| 0_B| qL
| 1006 2 0. 25 148
REME: 40 | 1006 2 0.5 313
— | 1006 2 0. 75 461
: | 1006 2 1 783
WESA:  mg/ml N 1006 2 1.5 1240
| 1006 2 2 1540
MR mg | 1006 2 2.5 1670
| 1006 2 3 1890
| 1006 2 3.5 1840
RFE#R:  nca_test_data_multiple.csv 4 1006 2 4 1500
| 1006 2 5 1410
| 1006 2 f 1260
ok F=) + 1006 2 8 T47
=) " 1006 2 10 445
1006 2 12 228
1006 2
1006 2




1 10061
2 10062
3 10071

4 10072

1890.0

1890.0

1890.0

1830.0

# SUBID PER CMAX TMAX CIST TIST LAMZHL

361 240

361 240

1300 150

2280 120

4.590477290548983

4.580477290548983

2.801342279042573

2.4551152998713013

12955.139453633432

12955.139453633432

12295.544877752622

11772.23738361276

AUCALL

12955.139453683432

12955.139453683432

12295.544877752622

11772.23738361276

AUCFO

12579.80943190193

AUCIFP

13194.217437171654  13190.529508334017

13194.217437171654  13190.529508334017

12820.937617547572  12798.142342059404

12616.35464286453

AUCPEQ

1.8119906286724885

1.8119906286724885

4.087927588976513

6.41

AUCPEP

1.7845383273041526

1.7845383273041526

3.9271126298936476

72 6.690658935!

AUCLST

AUMOLST AUMAFO AUMOFP AUMCPEQ AUMCPEP
77586.07446170643 84907 27798201087 B84794.34379545465 B8.622586537111177  B.500884624022076
77586.07446170643  B4907.27798201087 B4794.34379545465 B8.622586537111177  B.500884624022076

65341.115067926126 7534537178815225 74911.31594626735 13.277864960776364 12.775374130666417

58349.58013101928  70900.85090863824 71468.335344015
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17.702567200205177  18.356610457340205

B itk

# SUBJID_PER LAMZ LAMZST LAMZED LAMZNP R2 R2AD) CORR asTP BO

1 1006_1 0.15099675626040415 12.0 240 30 0.9964792079452493 0.9929584158324987 -0.9982380517422933 35.54313470819754 7.194669171343158

2 1006_2 0.15099675626040415 120 240 30 0.9964792079452493 0.9929584158324987 -0.9982380517422933 35.54313470819754 7.194659171343158

3 10071 0.2474339482702718 40 15.0 70 0.993543345018455 0.992252014022146 -0.9967664445685644 124.35967495405405 8.534687105732483

4 1007_2 0.2323277507969913 6.0 120 40 0.9959184241908328 0.9938776362862431 -0.9979571254271562 238.31772721347247 8.861537781222678
B mESMEEERS

# SUBJID_PER VZFO VZIFP fulze] ar MRTEVLST MRTEVIFO MRTEVIFP

1 1006_1 2.0077458489445883e-05 2.0083071928853523e-05 3.0316311058592425e-06 3.03247871700126e-06 5.988825831735067 6.435183626102543 6.428426072045101

2 10062 2.0077458439445883e-035 2.0083071928853523e-05 3.0316311058592425e-06 3.032478717001262-06 5.988325831735067 6.435183626102543 6.428426072045101

3 10071 1.2609007966081576e-05 1.2631466366852038e-05 3.1198966248188738e-06 3.125453595600768e-06 5.314210611857745 5.876744278439454 5.853296044386162

4 1007 2 1.126243664376221%e-05 1.122981326444623e-05 3.1796984061270026e-06 3.1704879208213223e 06 4.956541244423367 5.636083065681132 5.664777026891508
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HJG BESC VS Phoenix WinNonlin

Comparison HJG BESC WinNonlin

H Validation H Validated H Validated

“' License Ii Free trial F Expensive
4 Function & Usability H Less but user friendly H Complex
LJ Applicability u Customized u Multiple industry
4 Platform u Web based U Must download software
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One Stop solution

e standardized
data analysis

® Pre study
® Real study

* PK/PD
parameter
NCA

e Template
e Annotation

Safety, Demo

Sample Size

#22-11-FA F 85 546565 (Coaxs AUCos AUCoun) T/RELAAIO0%E (51X 14 HL(BES)

JLAT S
ZH(PAD) T R rANTE (%) SEARRHE (%) 90% E 151X [1] (%) R (%)
Cmax(ng/mL) 37.75 39.15 96.42 80.00-125.00 (91.85,101.21) 100.00
AUCq+(h*ng/mL) 268.33 270.76 99.10 80.00-125.00 (95.25,103.11) 100.00
AUCq.ine(h*ng/mL) 273.07 275.59 99.09 80.00-125.00 (95.27,103.05) 100.00
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