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TGN1412 - German TeGenero

TGN1412 is a humanized IgG4 agonistic anti-CD28 monoclonal antibody
designed to stimulate T cells by activating CD28 signaling without the need
for prior activation of the T-cell antigen receptor.

To treat leukaemia and also diseases like rheumatoid arthritis. However, within 90 minutes of
receiving the experimental drug they were writhing in agony as the drug had caused reactions never
seen in a clinical trial before, nor in any of the pre-clinical safety tests. The reaction, dubbed by
scientists “a cytokine storm”,

MABLEOQ]| CHoF 7 E = ¢

(Minimal Anticipated Biological Effect Level)

Above: Disseminated intravascular coagulation experienced by a volunteer during the 2008 é

HIZHHLASI0|
TGMN1412 clinical trial
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BIA 10-2474

Portuguese pharmaceutical company Bial-Portela & Ca. SA

The fifth dose level (50 mg per day for 10 days) of the multi-dose part of
study had been underway for five days when the first volunteer became il
and was hospitalized at the Rennes University Hospital on the evening of
10 January 2016 with symptomssimilar to a stroke. The following day, the
man lapsed into a coma and was shortly thereafter declared brain dead.

https://en.wikipedia.org/wiki/BIA_10-2474
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Relevant
animal model
for human
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al Models in Preclinical Research

| , = =

Species Study type
Rodent General toxicology, 2-yr bioassay (carcinogenicity), safety

| pharmaco[ogy genetlc toxlmty, reproductwe toxnmty PK etc
Rabbit Reproductlve toxmlty local irritation (éyé _sl_{ln)
Guinea pig i Antlgemmty, phototoxmity, skin sensitization
Cat, Chicken ! Neurotoxicity
Dog General toxicology, telemetry, PK

Non-human primate General toxicology, telemetry, PK

|
|
Pig | Medical device testing, cardiac, dental orthnpedlc research |

“dermal toxicity, wound healing |

Minipig/Micropig General toxicology, special toxicology (juvenile, reproductive
toxicity), ADME, PK

LiISPKPhDDARBT Lisa Soyeon Park, PhD, DABT PWG GLP Laboratories Singapore




The 3R’s Rule

S =3 (BPHE, animal rights)
HIAZ = M4EHS KAILIG I

AL d JACk= Aol

STOP
ANIMAL
' ABUSE

URBANOID ORIGINAL SERIES

http://dudream.daegu.ac.kr/news/article
View.html?idxno=942

2 ArZ 0] Ot s= SAI 1A 20l
== llot) st Eothl 2= &l =

Alternatives are framed within the context of the “3 R s”
articulated originally by Russell and Burch in 1959; they
include:

1. Replacement or utilizing non-animal models;

2. Reduction of numbers of animals used;

3. Refinement or elimination or reduction of
unnecessary pain and distress in animals

ﬁ HiehH2z=Ie|
Pharma Affairs Sot sociation



Steps of non-clinical studies in drug
development process S

No*clinical studiesd#ng
uman clinical tria
Phase Il :

GLP studies Phase | Phase Il

Non-clinical studies for the conduct of
human clinical trials

|

Pharmacokinetics Toxicology

(4 weeks) Toxicology
Toxicology : (2 species) : (3 - 6 months)
(Dose escalation) : :
: Reproductive Toxicology :
: (Male fertility/Pre and Postnatal development) '

(2 weeks)
Chronic Toxicology > 6 months

"
.

Carcinogenicity

Genotoxicity
(in vitro/in vive)

Genotoxicity
(in vitro)

Toxicokinectics

Safety Pharmacology ; Safety Pharmacology

Reproductive Toxicology

Efficacy Studies
(Teratology/Female fertility)

ADME (in vitro/in vivo/in silico)

A

chy=2E 540 weh IND ©Ef =Eo| Ead

Brazilian Journal of Medical and Biological Research (2016)@):“1 2Jiel
http://dx.doi.org/10.1590/1414-431X20165646, modified. e
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MRSD2| AH|At

Based on Body Surface Area

Table 1: Conversion of Animal Doses to Human Equivalent Doses

GlAD OIX[2] =& X
Rat NOAEL : 300mg/kg

Dog NOAEL : 600mg/kg

HED : 300mg/kg X 0.16 = 48mg/kg
Safety Factor : 10 = 4.8mg/kg
Human Body weight : 60kg,

MRSD : 4.8mg/kg X 60 = 288mg
Ay = 8FS WE5HY| floiM=

:I7< _'-|:E EII

SJAH ML TKE HlBSS

HiehHzSIrR|
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To Convert To Convert Animal Dose in mg/kg
Animal Dose in to HED® in mg/ke. Either:
Species mg/kg to Dose in Divide Multiply
mg/m’, Multiply | Animal Dose By|Animal Dose By
bv Ky,
Human 37 - .
Child (20 kg)" 25
Mouse 3 12.3 0.08
Hamster S 7.4 0.13
Rat 6 6.2 0.16
Ferret 7 33 0.19
Guinea pig 8 4.6 0.22
Rabbit 12 3.1 0.32
Dog 20 1.8 0.54
Primates:
Monkeys® 12 3.1 0.32
Marmoset 6 6.2 0.16
Squirrel monkey 7 5.3 0.19
Baboon 20 1.8 0.54
Micro-pig 27 1.4 0.73
Mini-pig 35 1.1 0.95 N N
https://www.fda.gov/media/72309/download o E:I OH Ol: o'—l- EI-‘
[ T 3= & K2 w2 MRSDS UEiBICL
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2EE0ESMHAE(ICH M3)

s= 52X /7 15, HE2XF 15 Ol (=M= 2XF 15)
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E7|2E: 4F, 13F 26F(39F). 2~4F 2| 2|57|.
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FHSEA|E(ICH M3(R2))

ANl 5&/

SH=AHHO| A~ (Ames test)

MK O] & A|B(CA), OFRA 21O} TKAIE (MLA)
A (MN test)

Comet assay
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1. FEis % Z=7(Hf H“‘”*I% Seg I) : &, Rat
whHY 4= ~ o] = 79)

2. HHEHR} A (Z 7| EAIH, Seg Il) : & Rat & Rabbit
72) ~ 77 H2{A| 7| (O] 18Y)

3. 24z Zd A 27| SAI> (Seg Ill) : 2 A Rat
Ao 7¢) ~ Ol77[(Ed = 229)
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1. In vitro, in vivo=2| 7}A & 0|23l0 SESI= 22| 28 A5,
1) = HSI= target OF ZHE 2F2 H7Hon target)
2) =H target0]|2|2| & HIH(off target)

2. YES= Flol, Lurd, HO[HE S| M= 555 O|8¢tCt
in vitroa @ 2| 2, ECq, 1Cs, in vivol 7:'—? EDso, 2| SENZE HTTIT}
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1. 7|2 A& : CV, CNS, Respiratory system

2. 71 A& : Renal, A& 184, GI 5.
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ADME(non-GLP)

1. Absorption

HU SEE& Y20 528 FHBILL T1/2, AUC, Cmax, Tmax S22 HEH L}
2. Distribution

ML Z=2ILf O] &= =@l oLt
3. Metabolism

U= =L CHAN X, CHAF 24 291 CHAlE(E L), ChAF &= 52 DHotC}

DDI Ltetof CHat A Xtz =2tE Jts.

4. Excretion
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Hl A Al 2O

HASATLE Sdl, 2™ H(safety margin), AUC(area
C

under curve), Cmax(Maximum concentration)< 2
AEE 2HE 510 A[HOA S| 2td= HMA| ot
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Target Validation ; 4

Target selection

Candidate Molecule
Effective in animal models

| Lead Molecule
| Effective in target
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GLP : Good Laboratory Practices

GCP : Good Clinical Practices

GMP : Good Manufacture Practices
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& 22 A= (Clinical Trial/Study)
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ASAA &H 80 2F (1)

€ GCP (Good Clinical Practice), 2|2E QAAAE 22| 7|&E
o|etE AMAIY HAIG East AMA|IHO| =H|, A

2SA= 2, BELUEHE, 34, A&EQ
7|% A EL S0 Het 7= g

€ IND (Investigational New Drug Application), &4}

; 2N E 22 of PP-dred Atz &

BIARS ZAIotAAt of= A7t HF2lef

@ IRB (Institutional Review Board), YAMA| & M AL 213
; AAAE A= (HEAZM 2Lt LA 2R
AMESteE WHO|L skl EE AESHD X5
LA &= CfaAte| He|-2H-FSX|E #I5

Aot 222
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IP (Investigational Product), & &A1Y 82| 2F
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@ PT(Protocol), A A=ZAM e AL BiEO[LE 2HE HESH| 2[5t
5

—
BIAEe B, ALY E SAY 2dMY, 2 =8 S= Vs

¢ CRF(Case Report Form), SEH|7|FM Z4Zo| A|AUidA B2 A A=ZMOIM
7ot SEE 71550 YA QR[AOA e SH2 =2 QIASALE HAL

= A =el 2 A

€ EDC(Electronic Data Capture), EMR(Electronic Medical Records)

® ICF(Informed Consent Form), 2| A CHAXIZI Al &0 FFE ZH-SH7| HOf
MU EXE2ENE Solf ol S GSAlga e E= §ES ST
2R Z2ehE 2 M

¢ CSR(Clinical Study Report), 2 &A™ ZatE DA AIAIH0A E2 HutE
™. SAH SHOM S0 7|&e A

€ SDV(Source Data Verification), CTMS(Clinical Trial Management System)

€ SIT(site Initiation Visit), FPI(First Patient-In), MV(Monitoring Visit), FPO, LPI,

LPO(Last Patient-Out), COV(close of visit)
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€ MW (Medical Writer), ¥ & Al A=A g S SXL

€ DM(Data management), C|O|E{H|L|X| HE / DMP(Data Management Plan)

€ STAT(Statistical analysis), 4| / SAP(Statistical Analysis Plan)

@ CRC(Clinical Research Coordinator), ¥ 4HA|& A C| | 0|E

@ PI(Principal Investigator), & &M A| &% & A X}/Sub-I(sub-Investigator)

€ TMF(Task/Trial Master File) / ISF(Investigator Site File)

@ FIH(First In Human) : IP2] &MY ALZICHE Al

€ PoC(Proof of Concept) / MoA(Mode of Action)

¢ F 2| (Randomization)

- YA IPEOA Y 5= e WEE(bias)2 =0[7] {5 =E2| R 2[of et
ogdxE 4 X za0 85t A

¢ =7}2l(Blinding/Masking)
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<AL xtof Ciet =X|of Lot

" Interventional study (5X] &)
ALK AACEXOA X2 £ S S Ald5tD

* Non-interventional study (H|ZX| &4, 2HEA2

AFUSAA Xz E= SN & HY AIYSHKA| @1, & 21E 53

N’

<YSA /AL Fx|of et
= IIT (Investigator Initiated Trial or Study, ¥ 7A T L&A or L&A
= SIT (Sponsor Initiated Trials, 2| 2|X} F= AAA|H)

[CRIS (Clinical Research Information Service), Q471 2 A H|A]
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of

e First In Human(FIH) study
« single ascending dosing study(SAD)

. MBI Ol OFE i k| ZHio| HXIR S
2Oo0TE A2 T = TAOo= o . . .
14 N b ol = 7% « multiple ascending dosing study(MAD)
L, | AT 8 HRIE EHE . .
A N o . « Drug-drug interaction & food effect study
« 2279| (20~80F) AIES CHE 22 AAH

« PK in special population
(renal/hepatic impaired, elderly)

. QIAMA|E AIB X0l O3 OFZ = X| 20| .
dofle Ea=c =T = — S - Phase 2a study : Proof of Concept(POC),
M2t | 2347} QIEX, O BE OHE B X | neep o0
?:Ié!'*laél A_|.I|-6-I_7I _?_I-é-H L—_I__Jlg_gl ( 00~300|;|°:|) AI‘%"%% EH PI ot stu Yy, dose range exp oration
Aoz A|lSH - Phase 2b study : Dose finding study
. :.“:-_':"".;*.I-’E'.' ?_Lgi S_’IFEPEEE} *l-f-lﬂ}-‘l!l %ﬁg}% - Pivotal study (vs. placebo / comparator)
sl=3l] HX2S apAbSlT ClHFEM O 3 A , ]
H3A | HSOIL 7SS SEOlL, EEAS < | - Long term study for registration
opapaz | EE NEYI HESD, 0] GBI} K2 g Term 5 ey 1O 189 ,
SSME | 0] OFXSIA AFRE|= Z10| 8|7} £ Q=& | - Post marketing study for commitments
ol= HES +HSI7| flsH Al - Additional study for regimen
0| AHtS =X EE
Hasr |- YMABOERO| A Fo| ALY, 012, fig A | -o17HE HSSUXML 2%4F AES FEH
ouuTﬂ = Zett 271HQ HEE 7| Qo AT £ | & AR (O|BE/AIUE, HSAHTR 5)
T | XIS = AlSA N ..
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= AlEt F XA} (Post Marketing Surveillance, PMS)
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= RMP(Risk Management Plan) : A|& =

- DSUR(Development Safety Update Report)/DIBD(Developmental International BirthDate)
- PSUR(Periodic Safety Update Report)/PBRER(Periodic Benefit Risk Evaluation Report)
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Clinical Development Plan (CDP)

Clinical development plan is a document describing...

the clinical studies that must be performed during the development of
a particular active substance, device, procedure or treatment strategy,
typically with the intention of submitting the study data as part of an
application for marketing authorization.

Part of the Strategic Development Plan
- Project Plan including development from non-clinical to Phase 3
- Could contain formulation & manufacturing plan

Detailed evaluation of target indications including unmet needs

- Description of product with evidence or speculation of effect in
target indication

Regulatory Strategy, Mock package insert

Analysis of market including competition and potential sales

124 §O, HeniasE)
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CDP : Goal setting/=

v ZIA VR =8 v CDPEM+H
x3E
5|7} & EHOj Market
Licensing-out Medical & Corporate
Collaboration Science Resources

O:I E'I Sitegf Xl‘ﬁ% |'('5H A—I CDP2-2l =1
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CDP : Target Product Profile (TPP)

« Target Product Profile (TPP) outlines...

- The desired ' profileé or characteristic of a target product that is aimed at a
particular disease or diseases

- TPPs state intended use, target populations and other desired attributes
of products including safety and efficacy related characteristics.

» Such profiles can guide product research and development.

> Key questions that can be answered in a TPP are critically important
to the decisions taken by the internal development teams.

« In industry, in-house target product profiles (TPPs) are used as planning tools
that guide development towards desired characteristics.

« In the regulatory context, TPPs are considered as tools to frame development
in relation to submission of product dossiers.

https://www.who.int/observatories/global-observatory-onhealth-research-and-development/analyses-and-syntheses/ target-product-profile/who-target-product-profiles
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm080593.pdf.
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CDP : TPP

« TPP attributes
v" Indication and Target patient segment
v Mod of Action
v Dosage and Administration
v Efficacy
v’ Safety
v Drug-drug interaction
v Use in specific population
v" Pricing and Market access
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Ph | Healthy : : Safety / Tolerability
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oh 1b ot Selection population Drug Interaction
atients i i
Formulation Bridge BE/BA
Ph lla Therapeutic POC Dose exploration
ph Il | Exploratory Definite dose finding studies Extension study of Ph Ilb
Therapeutic Comparison vs placebo/active Long-term safety
Ph Il :
Confirmatory Extension study of Ph Il Pre-NDA commitment
Differentiation Studies to support differentiation and publication
claim or to prepare launch
Ph IV RCT. OS Comparative effectiveness studies, study of additional endpoints,
’ Outcome (mortality/morbidity)
PMS Post-marketing surveillance studies (RMP, REMS)
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v & & Hl(parallel design), 1 Xt& Hl(crossover design),
R o1& Hl(factorial design)

Vv & & & It (superiority trial), H € S & & Jt(non-inferiority trial),
== 38 Jl(equivalence trial)

Vv Randomized, double-blind, controlled trial
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Adaptive Design | BscHol
(3 S d(Flexibility)S 6120t= CIXI2)

Adaptive Dose Finding ||

Adaptive Randomization | |

Group Sequential |

Simon's two-stage |

Operational seamless two- |
stage

Seamless two-stage |

‘ >|  Phase I/l .
m Phase &IV >\_"«;i;-;.’u e Dose Response|Efficac .| | > u- .
Other | | i

Seamless two-stage with SSR

0 5 10 15 20 25 30 35 40 45 50 55
Number of Submissions

Kairalla et al. Trials 2012, 13:145

Figure 2. Types of adaptive design submissions by study phases. O AMA|BI ZIEHO| 2017 BH R HEX| 5 32 5 A A T S 9

—LHLo =

Therapeutic Innovation and Regulatory Science - September 2015, Lin et.al.
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Adaptive Design

[& Eh= A2 A

 SUZMO|AN 274 (efflcacy)J-f 2| A (futility) 2|

Wop Antol wal el X7 B2 £ AL ATY
- SEHARELET &

(IDMC, independent data monitoring committee)

Group sequential design
An example trial using group-sequential design

Randomisation Interim 1 (PFS) Interim 2 (OS) Final (OS)
e . | |
ah [P ‘ ‘ 0
. é é '
m Treatmen t 1 PFS = Progression-free survival
E}U PATI & OS = Overall survival
European Patients' Academy

Treatment 2 .
.L Possible early stops 0 ” Hiehi=2I 19|
Pharma Affairs Society Association
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Adaptive Design

Interim analysis Final analysis

11t

Conventional trial

& :' & &
" Treatment 1 ¢ |I| "

Original planned

’i Standard of care |i| ,i sinple sl ¥ 'i |.| 'i‘
i |
Adaptive clinical trial with ple sizer t
® T 1 s 2o e
Treatment 1 : 5
s L}
sse s SO
B Standard of care ; 7 P i B W
T 1 ;
Adaptive clinical trial with resp adaptive randomisation

- f e e o 20 lo
Treatment 1 i 1
3 L}
i .

Allocation ratio adapted to
+ favourenrolment to freatment 1

] . & &
i 1

n T
Adaptive clinical trial with adaptive enrichment design

s 5 ' LR . o
P oo = N — M
T ] |

"
'i 'i\ Standard of care

Fig 1 | Common types of adaptive trials. Sample size reassessment: if interim analysis
shows worse results than expected, the sample size can be reassessed and increased
to ensure that the trial is adequately powered. Response adaptive randomisation:

if interim analysis shows promising results for a treatment, the allocation ratio can
be modified to favours enrolment to that treatment. Adaptive enrichment: if interim
analysis shows that a treatment has more promising results in one subgroup of
patients, the study eligibility criteria can be modified to investigate the efficacy of
the intervention in the that subgroup, with a sample size reassessment to ensure a
sufficient sample size. S5SR=sample size reassessment

'i Standard of care

's;a 'jm “ 1 'ﬂ.‘“

Research Methods AND Reporting, 2017, Thorlund et.al.

NEEEL=TU )

VvV SSR(sample size reassessment)
Vv MAMS(multi-arm multi-stage) design

Multi-arm multi-stage (MAMS) design

Begin 1st Interim 2nd Interim End Phase Il
Phase ll Analysis Analysis Begin Phase Il
Novel Regimen 1 L
Novel Regimen 2
.
< Novel Regimen 3

Novel Regimen 4

Control Regimen

m EUPATI

European Patients’ Academy
on Therapeutic innavation

www.eupati.eu

é RHIeHLHET2]
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Seamlee Design

STAGE 1

I.I.I
Mn

| BESEH0|R

STAGE 2 ‘

Indacaterol 75ug g. d.

Indacaterol 150pg g. d.

Indacaterol 150ug q. d. I

Indacaterol 300ug g. d. Indacaterol 300ug g. d. ‘
Eligibie Indacaterol 600ug g. d.
patients =
— Placebo } ‘[ Placebo ‘
L‘: Formaterol 12mg b.i.d I
Tiotropium 18ug g. d. I ‘[ Tiotropium 18ug g. d. |
. Interim Phase lll, N=1600
Sergening Phiage: | =505 Analysis (including Phase Il participants)

b.i.d., twice daily;q.d., once daily

Seamless Phase Il/lll design

Phase Il

.‘—
Y 4

>>>%>> : p SE—
A

@

Randomisation

PFS

Treatment 1 Standard therapy {(control)

m EUPATI

European Patients' Academy
on Therapeutic Innovation

www.eupati.eu

Treatment 2 Treatment dropped
y

L 4

Pharm Stat 2014,13(4) 229

EONEEIES,

Phase Ill

s =

012017 B E AR KL HRBAMAT T )

Efficacy
(PFS)

PFS = Progression-free survival
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=
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o%®

O sssay oy =2
o M §lE

H
4 % of=te] 2 = (azathioprine)

DI Ak
OIOFZI-El oma g ¥4 v sie 84

w M@ Fel e

»obbEl @ RE 50 mglY ®i= 100 mg/YE BEST Sl BAE g4z §

@AM PeAA 7 A@ddas] Foje 7t AgAvEE FUsoiol o), §3uHol
AT A 9ol T AEE4AE APds Asl

SWEUEE 2 AY AV FY FUstelol shel, WA E Ayl 0T AWNSAT A
@l As|

» 43¢ methyitransferace B4 WOl A AF AP A 49
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NETHA RS M

O|UZ =S MA|E7|E N13X
- , —l T E oo
- OIUESsSSEAEY|IE MH13x [Al3 2023. 8. 9]
" " [AMEOo|%Z MK T A| H|2023-523, 2023
- Ao HASH= AR == SAE dEEH0| U= 8. 9., EP7H%]
(F2|=F(a) 0.05, A= (b) 80% 0|d) 8= EO|7[0| ZSEHOF & Azolss mzst £4 #7253 o)+
EM FHE SF % E40 et HHEY
=2 S8 H1ot0 HES Al gAte] =& ME5EF o, Jtasiol 14 8 123 0l4E ANoz o
o - + = = o '
SEEEES 0205I0 ARUYA =8 M8 = US.
- Intra-subject variability, 1 &%, 7| =& Xt =, 5{7tXt= 0|8
Geometric Means? In case of BE study,
. eometric Vieans . 0, .
Treatment Parameter  Lower 90% CI” Upper 90% o Geometric M Intra-s%bject CV 22%, T/R ratio 0.95, power
CEM REWE Reference Test vV () 80%, a= 0.05
Subject No. 30(15 subjects per
Vetformin Crnax 0.9451 1.0874 1.0138 7.7332 7.8397 221234 grqup), drop out 30%
AUC: 0.9268 0.9901 0.9579 25.3096 24.2441 11.3096 Estimated total No. 38
al Al | Pener n per Total Drop- n per Totlal
sequence N out sequence N
13 26 15 30
7 14 8 16
log 0.80
“log 1.25 005 090 5 10 0.1 6 12
7 14 8 16

11 22 13 26
& HiehHESIR|
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ACF0f CHSY] SAMIEE, 27 27, ¢
(cross-over) A|@& 40 H012 AL ALE DL ZF A|ZICHARFO| A £
CHECt 2 SO/ttt £ 0|20 323t 7|7te] 59772 &=Lt

- CtE A|HC|RtQle B2 Al Q| EfEEof Lot 2HE X|A|SHCE
Parallel trial

2. CiA| Al EA (alternative design) ~

» HHARH (parallel)

>

= 0| Bh&7|7t 20] T2A| ¢k ol e| 7|
_ Replicated trial
Mol Wast AL Adiaxtel g2l 5Eg

oy

A Ot2t0|E Q1 Cmaxl| 70A L HsA =7} 30% O| A2l | A|
O A|HCHARE =71 A=K 7] 20| 37| 2= 47| =
A (O: 2x3, 3x3, 2x4 HHE W XA 7t H - o~

ol
PN =]

. S
= WX F0j5t

Crossover trial

——
B B

hildabastian.net

ot= Al

é HeDIHEIe)
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Absorption  Elimination

AUC

(Area Under the Curve):

Overall drug exposure

Amount of drug in blood

Cmay: Highest concentration of
drug in blood

1y, (Half-life): Time at which drug has
lost half its maximum
concentration

Cmin: Lowest concentration

Drug is taken

max

Metformin Condition

FROAAANLY S5 (n=34), 24hr
10002 2| 174
(HEZ2UHLH) Mz (n=30), 24hr

MEAH

S=A12:0,05 1,2 3, 4,5

of drug in blood
>

Time

AUC; (ng*h/mL)  Cmax (ng/mL)
7149 = 1529

10327 + 1637

6, 7, 8, 12, 24A| 2t (123])

AMSAl™:0,1,2,3,4,5,6,7,89, 10, 12, 24A|Zt (132])

Tmax

oot £ S AT E
H15%, 2%t 35

[Al& 2023. 8. 9.]

[AlEo|ekZ oA 1 A| X|2023-525, 2023.
8. 9., ErHIIH]

_M2F

—

7t 2 HKY
() M2 24ErZE7|o| 3H O E= 4
MR e EE s E-A S HEHHE(
O] FSHAZINX| S| EF &= -A| 7t M5t
X (AUC»)2| |4 80%0|4H0] s EE|=
oF A|ZHSQF MA|SIO{OF oFC R, HEZET
7t 20 2EQF HAEO| AHCHAX} L H
SO| M2 AFO| AL 72A|1 K| xHE
_JI\_ °|Ef

AA .

e
met

T2
1168 £ 278 4.00 (3.00-5.00) 4.03 = 0.91

848.2 + 124.5 6.50 (4.0-10.0) 4.49 = 0.79
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dHo| xF = HEe dSIHZt SAHU= FE ALE (O, EDTA-K,, heparin)

M Y2 4Cz 278 Fd=e7|0A 3000 rpme 2 1022t dd=2e|et =

AY 0.8 mLY F5HA] 270 A 4702 tubedf| 23 (A& 0] 22t 22, amber tube AFE)
AX 25 AHK| -70°C2 278 E S0 Eat

(2=0f oot 2F 0| 27 &= B9 A4 M Al HH = Al icebath0f EOl E2
AN 2& Alol= E2to[otojaz FTE ofo|AEtA S5 0]85H,

=8 FHY £+ UAEF 510 M2y 7|2 24t

é RHIeHLHET2]
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AP ZE DA 0| A 2| F&E &

1. APPROVAL/SIGNATURE PAGE
2. M=

3. A|EMAX; Tl= A

4. SYNOPSIS

5. TABLE OF CONTENTS

6. &0 8 E0{9| H|

7. =2|™ 1240| Lt 7|=(ETHICS)
8. AEX} B AKX A= E

9. ME

10. OIAI-A|‘<'54 O| %&II

11. Al g

12. At &At
13. 85N HIL SAH Wa|go|M, A EA, ISR EAEA
14. O|-X-|k| .LL=|7|-

- O O

of AKX &= & 28 5

I=
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SERTEIETIPY

=
Loy =

* MY A =22 We|D]o] M (Bioanalysis method validation)

AHAZZE 2O O[H2 dMAzZ T2 eM=2S 8
=A5t=00f ArE = Yol ME|Ga ME/FE0| Act= AS
S8ots B s =g
AN et S&TH HAIZE 74X D 3| OF g
ANt st SF SSIHE ArEHOF &
(EDTA K2, Sodium heparin)

mjo

L

CHM SHAIZE AFESIAL & B2, 1 EfEd

A E2|H o[ oA LSoHOoF & &=
(AEE, Al ==L, e, 2N FEeA, 43, =

—t o -t
5|48, SMHT WYY S

-

MHA R EAH Wecol d
JlojEzlol

Guideline on Bioanalytical Method Validation

2013.12.

&3 WS
& A 0}01 OFX{ L N
oo HEEEY
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Selectivity

1. Selectivity

2. Carryover

Calibration

3. Concentration-Response
Precision / Accuracy / Recovery
4. Precision (Within / Between-Run)
5. Accuracy (Within / Between-Run)
6. Sensitivity

7. Matrix Effect

8. Recovery

9

Dilution Integrity

Stability

10. Stock and Working Solution Stability
11. Freeze / Thaw Matrix Stability

12. Short Term (RT Matrix) Stability

13. Long Term (Frozen Matrix) Stability
14. Processed Sample Stability

ANALYTICAL METHOD VALIDATION
PARAMETERS

£=R®

||||||||

Al .?. ‘ V'
“r 1 N
Robustness Ruggedne: System
suitability testing

Source: https://www.google.com/url?sa=i&url=https%3A%2F%2Fin.pinterest.com
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” ISR}
Pharma Affairs Society Association



aH24

Period | Subject | Ohr 1hr 2hr 3hr 4 hr Shr 6 hr 7 hr Shr 9 hr 10 hr 12 hr 24 hr
R101 ND 54.0 197.6 819.1 1091.9 11885 1069.5 1090.8 903.1 8279 770.5 632.2 1228

R103 ND 146.6 701.5 8189 1058.4 980.1 7619 754.7 687.7 6459 5889 4199 439

R105 ND 67.2 2513 510.9 6763 744 4 7823 761.2 6894 6354 589.9 421.7 532

R106 ND 1614 3563 506.8 7099 7429 6048 ST 5498 560.7 573.1 4327 643

R108 ND 76.3 3771 5131 754.5 831.8 889.7 9338 880.1 8308 743.7 456.8 59.2

R109 ND 154.1 4809 687.8 903.6 895.6 849.6 780.6 7023 670.2 568.8 418.7 594

R110 ND 469 4449 599.6 736.4 827.8 939.2 9193 869.6 8536 748.4 630.3 862

1 R116 ND 283.0 4464 676.0 8218 8812 8259 8482 865.7 8304 731.7 488.0 486
R117 ND 30.0 3822 760.4 11784 10809 209.6 8838 790.8 681.1 5942 281.1 321

R118 ND 169.7 598.9 820.6 1026.2 10295 956.7 987.8 8894 9210.5 878.2 645.3 1193

Ri121 ND 249 2235 645.8 1016.6 1037.8 963.6 896.6 969.6 1096.6 963.9 671.1 95.0

R123 ND 52.6 3312 611.9 731.0 7959 9264 771.9 8074 7432 640.3 406.4 4377

R125 ND 8 199.9 3851 4724 5423 5374 5122 478.0 490.2 471.0 3424 364

R126 ND 491 4554 595.1 767.8 772.5 7994 819.0 8373 8418 744.0 511.6 46.1

R130 ND 419 2186 568.4 7550 7413 6923 6937 7431 702.8 646.4 4093 1164

R102 BLQ 139 310 117.6 2424 623.8 950.3 1193.1 12389 1028.0 936.1 628.3 200.9

R104 ND 116.5 4848 5435 7210 667.0 645.0 6643 657.2 6124 5146 3319 316

i R107 ND 921 4204 670.8 8699 847.0 8109 7857 826.7 766.1 726.2 381.5 651
K111 ND 86.3 4352 630.9 8149 969.2 980.2 1036.6 9674 960.2 8753 631.6 912

R112 ND 2 3402 481.5 7289 7913 7914 7053 661.6 669.7 607.3 399.6 459

R113 ND 1173 522.7 8159 9983 9252 818.2 692.7 6759 609.3 5829 438.2 76.7

R114 ND 539 3918 6173 8780 7937 7727 801.7 994 4 991 4 9882 636.7 674
R115 ND 107.3 6503 77147 851.1 8105 7843 869.5 908.2 820.7 920.4 6345 1393
R119 ND 91.6 374.6 709.0 864.5 851.0 744.0 7419 757.6 686.4 656.4 5131 1236
R120 ND 43.6 k5 7242 9150 866.7 9004 8733 8184 7838 7106 544.7 789

R122 ND 368.0 586.0 7715 999 4 9452 8348 816.0 7527 696.7 5813 2751 38.7
Ri124 ND 67.1 361.8 726.5 200.7 856.2 964.2 905.5 8778 9094 7303 586.9 95.0
R127 ND 143.9 7147 875.7 9356 1069.5 10558 945.8 871.0 796.4 703.8 545.7 75.1
R128 ND 106.9 250.1 475.6 G87.0 79138 738.0 751.1 763 4 664.0 630.5 4778 59.5
R129 ND 147.2 4428 693.5 8144 902.2 804.4 821.0 8315 755.6 634.5 3753 304

N 30 30 30 30 30 30 30 30 30 30 30 30 30
Mean 0.0 100.3 399.4 6383 830.7 860.1 8368 8278 8089 769.0 701.7 4856 75.0
sD 0.0 76.6 156.8 157.5 1852 1399 125.1 1432 1450 1423 136.8 117.4 38.8
Median 0.0 813 387.0 658.3 836.5 8490 8221 817.5 8226 760.9 680.1 467.3 64.7
Min 0.0 13.9 310 1176 242 4 5423 5374 5122 4780 4902 471.0 2751 304
Max 0.0 368.0 714.7 875.7 11784 11885 1069.5 11931 12389 1096.6 988.2 671.1 2009

ND : Not detected. LLOQ (10 ng/mL) O|2F0|11 LLOQ arearatio 2 20% O|SH2l AL
BLQ : Below the Limit of Quantification. LLOQ (10 ng/mL) D|TH0| 1 11.0Q area ratio 2| 20% ZE9l AF

1200

1000

800

600

400

200

& Reference =“=Test

Titneihr)
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ISR(Incurred Sample Reanalysis)

AN 240| B5 F=E 7 24
Axel ergdo| =HEE 77t LY
= 2420 MELCHE 2
MEZ CHE B[O A 2 Al

A AA =7t 10007 0|52 d7, A 45 =42 ©H 44X =2 10%.
M AA =7t 10007HS =1t St= &%, 10007h2| 10%0| s S ot= +=2f
A~

ANAS 24 M2l 22 67%(2/3)2] change (%) 4£0| +20%0]| LY

[\
£, HeniEnsm)
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1

o|AESSEHAHII=

H17=

[Al& 2023. 8. 9.]

[AlEo|ekZ oA 1 A| X|2023-525, 2023.
8. 9., EFH7I’E]

) = e=el el el be el | feael f= T S0y
SIS SHAEAZ MO et MAISHAI-ES
HItstot

@ HuEIIRE2 AN 7 Aol 42, 13
EoF Al AUCt, Cmax, EHEE2F Al AUCT,
Css,max= StCt X udF s TEA|ZE
(Tmax) X H{REZA|H0| ot E5L42
HIgItetE o2 otC Ctob LIEZZ2|A|
2 Mg ap 20| AMESH S E LIEHH =
A &2 Tmaxs HLHI/IZE0Z FItsh
Ct O] 4%, C

Ct 2 E MF et ZL0=, AUCt, AUCT,
Cmax CHAl Aet, Aet, UmaxS O| 83tCt

ot
Y

& HIeDHE Y
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Al 2 2L RI2]

EESSc-AlL

it
i
o
R
I

AZ P RE 2N SE BF

AUCYAUC. : AUCe| AUCOI CHE! Yl

tveg ° B o2 B2

AUC, : ZYYE2] FH2TATEe E§S=S-A121=8
Cmex * ZIDEESS
Cesmax ' SYE2] EDEESS
Cssmn * SLYE2 ZAFNEESSE
ST SE€AIZ

Toex ' DV S
=

Unex - SIS
Ag * 2T A2t t2HX2] S-S
Aeas AALAEHLS] FOHI2IE 122 =5SuiE

SSS-AIZ2RYF

Licenses
® ‘winNonlin
@ NLME

vigator
@ AutoPilot Toollat
@ \alidation Suite

Phoenix 64

Phoente® WinNonlin® Copyright ©1398 - 2018, Certara LP. All
nights reserved. This software and the accompanying documentation
are owned by Certara LP. The software and the accompanying
documeant=t be used only as authorzed in the license
agreement controlling such use. No part of this software or the
accompanying documentation may be reproduced, transmitted, or
translated, in any form or by any meal ectronic, mechanical,
manual, optical, or otherwise, except as expressly provided by the
license agreement or with the prior written permission of Certara LP:

G

HiehHESIR|
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Parameters

AUC: (pg*hr/mL) Cmax (pg/mL)
B CH=ok Aok CHx=of AlEe

= o CH
21, 21, 21,

21
i Mekx] = etk = e

™

XL
NEL 5] 5]

£X| =2

R0OO1
R002
R0O03
R004
N
Mean
SD
Median
Min
Max

Absorption phase  Elimination phase
L Il

i A
§ ] - Cmax
[ Y
. t ] -
Absorption § ] 0 50% decrease in concentration
i 1
lag time 8 1. “‘":" Tmax
S ! Elimination half-life
£ 5 b
) 7 '
s - . 1
o :
l‘ Y T 'l T T T T T —1

Time post-ingestion

AUC.

(pg*hryml) AUCH/ AUC= (%)

=
0
12

N

At B
ngt

A%
%
A%

t12 (hr)

OF
=

X

HiehHESIR|
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rok

- AUCt, Cmax H7t&=0f Cist .t

> 7|t

0jo
10
Ofm
x
1o
il
ox
HT
i
=
i
Ot
rr

p M=
» 7|SHE T HI|(T/R ratio)
» 90% A E|F7H
» BE B0 AFEE 2=t ¢f
Treatment Parameter Lower 90% CI" Upper 90% CIV ICIE LS
Mean Ratio
Cax 0.8123 1.1234 0.9123
Metformin
AUC; 0.9123 1.2123 1.0123

1) Confidence Interval
2) Geometric Means is Least Squares Means of Geometric

Geometric Means?

Intra-subject

CV (%

Reference Test (%)
1600.1234 1620.1234 30.123
1800.1234 1900.1234 28.123
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d=5tH 558 TE2 AUCt, CmaxOf CHSHO] CHZ=9fF Al el = #Hetet
YK X2l 90% A E[T7H0] & T HE 2l log 0.80A] log 1.25 H2| 2t
AOI0F 2f. &= OIS CHAM| A2|0| M B ESH0] A== 0ot SIRAE| 77k
7| 7. (0dl: 10g0.9153~log1.0112)

Tmax0ll Chet S48 BAsIR 2oLt YNFO R £7| W2 oS Wa
o ZHEAIZIO| ZLOIALE O|AUHS T BR0| YU B2, ThET} A%l
Tmax 24| A0S H|D5}0] Xt0|7} §{O{OF &

HS 40| 2 %Zo| BYIIFE O|FESSHAIRTIF A1 R4

37| i 47| SHERAAIY ZIH CHEOF Cmaxl TR 4| L) HS 77t

7
30% O] &2l A2, AUCt: 90% AIZ[F7t0] log 0.8 0 A log 1.25 OILH,
Cmaxt log 0.8 0 A log 1.25 O|L{O|0{OF %,

CtoF HE A2 20| 50% Ol &Y [ log 0.6984 O A log 1.4319 O|L{O|0{Of &,

EBATI 0%01SE W Cmaxel 2RV P A9 0% J2ATYL BH)

(S8R, BHBIXI] = exp[+0.760X(22WME UWZY Cmaxgtel N BEHA))

0% UETd
. =] 10 - =
o 1| BENH%) @R u)
30 0.8000 ~ 1.2500
35 0.7723 ~ 1.2948
40 0.7462 ~ 1.3402
45 0.7215 ~ 1.3859
50 0.6984 ~ 1.4319
& HIeHHEZS|
Pharma Affairs Society Association
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Algor CH=2F p-value
Safety Set 30 30
17] 15 15
27| 15 15
TEAE (HH&A + 715
L+ 4(13.33%) 5 (16.67%) 1.0000
o 26 (86.67% 25 (83.33%)
LAF| 959 ME|ATE [3.76-30.72] [5.64-34.72]
o A 6 9
ADR (LH&A == 715
= 4(13.33%) 5 (16.67%) 1.0000
=1 26 (86.67%) 25 (83.33%)
LHES] 95% AME[FZE [3.76-30.72] [5.64-34.72]
£o d=+ 6 9

”
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o
0%
rx
00
HI

X

System Organ Class / Preferred Term L&A = (e E) Hio] M2 CH& A = (e @) e s e
N(%%) Case N(%0) Case

Gastrointestinal disorders

Abdominal discomfort 29 (6.67%) 2 299 (6.67%) 2

Abdominal pain 0 (0.00%) 0 17 (3 33%) 1

Diarthoea 339 (10.00%) 3 S5UB-D:39.9 (16.67%) 5

Nausea 0 (0.00%) 0 12 (3.33%) 1
Nervous system disorders

Headache 1(3.33%) 1 0 (0.00%) 0
Total 4/30 (13.33%) 6 5/30 (16.67%) 9

HiehHESIR|
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o] dHtE o

A
e
og

szt Szt YYAHE

. System =L =t
Subject Treatment — = Preferred Al Al 88 B= B3 Chst
v me Organ = Z  olyurg oj4urg oJotEmol
- group . Cas Tem 2 Nz o uz% = +Hojzl
34, 8% or  oxoiw  emay T
Gastrointes g ormi Az "% B A0|
Cjjz=ok =5 tinal o 15:00 1600 == =@y oe =i 2Ha
disorders P Mild) 25 A=
! Bl=
_ Gastrointes A B 2Ed0o|
CH==of Diarthea tinal Diarrhoed 15-00 17-:00 : =@ ofLe ZHE
disorders Mild) e UR
: Bl=
Gastrointes AE( o 40|
CHZEok Nausea tinal Nausea 9-00 13:00 : =@ ofLe ZhE
disorders Mild) .. UF
. al=
_ Sy A( T 40|
Ch==oF Diarthea tinal Diarrhoed 10:UK 7:00 : =gl ofLe aHE
disorders Mild) 215 UF
al=
= Nervous A5 =5 20|
Aok Headache system Headache 12:30 18:00 : o)  ofle ZhE
disorders Mild) 213 AR
o sl=
_ i A = 2 450|
CH=oF Diarthea tinal Diarrhoed 14:20 15:40 : o)  ofle /)
disorders Mild) 215 UR
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N

=453 8A A HA

20| CHE B 5 netzE M2 Y550 OF StLt, o|0] 3 7tEl X282
HLHOA 2 d22 MY &4 AF=SEl(linear elimination kinetics)Zt
LSED FEdEe Ed= 0 I A2 2t 40| AIEE = E20
oioto] 20| CHE 25 T AN E d=d8s58S 483 = UL
* HOXtE: SC =X =&, A= ME

MEOFH|SHY 25X A (BCS)Y [HE M HAY HEA

4 = )79 2 AR B AR
24 - Besed Add B AR
3) galso] B AT
sty o o) SHEAPARR A
3) E35o] B A8
o o) AhYA o] SEAE
5) 20 BY AB
o o) M@ EBAPAT}E A
6) A7hAlol B A=
7) AFLE BA ARG A9
o o) ATorES] AUWSH AT
8) SlgdolAe] AFHAY AREDHE A9 £, Reprm=

Class | Class I

Anpgeawsag

Class Il Class IV

High salubility Low salubility

Lowy permeability Love permeability

moj

_ High Solubilih,_! lows
Source: https://en.wikipedia.org/wiki/
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o= A7I=2l 2%

o =H A = . e
>SHUELESTE 7|F 4% : ICH 710| =211 M7 (20.09.30 A|3Y)
12/2019 12/2021
HEZ=E NDMA . BEHEIIAE NDPA  6/2022
2k
10/2019 « N-LUEZA dEZFZ
9/2018, 10/2018 LIXLE| T NDMA 10/2021, 11/2021
dASE, O SHEARE, o0 .+ N-UE=ZA-E2|HERX|El 4/2022[ 2 o
ZE} = i . L EZ AR RI « N-LIEZA Op2 O 2HE
EASES NDEA 2t E|T NDMA NEEERaRE Sofejorm 2023 ~
6/2021 + Of2{7}X| NDSRIs
7/2018 2/2019 8/2020 2/2022 :
W AL2EF E NDMA ZALZEF NMBA 2| I Al MNP N-L EZ 4B LS ZI(NNY) CleA0 NMOR (N-nitrosoatenalol, etc)
7/2018 9/2019 12/2019 7/2021 2/2022 1~5/2023
MFDS NDMA MV OFH 3L [e[el DﬂEi%D._[ -/Sar‘tans o o MFDS LIEZAD 7]=48"  » 100F Al 2%
8/2018 NDMAS] Al NDMA®] Al impurities Al Az wide] 5/2023
NDMAS] Al 6/2020 « MFDS LIEEAIDIE ZE
10/2013 EMA T‘?‘__]_-H “Nitrosamine 8/2021 :3/2£2H2E? G - SHA|E Bl27|F= E%OEEE ELOF
11/2018 LIAHE| impurities in human medicinal L 22 NNve] Al ZHF7t2E NDPA2IAI
SAZERO|ZHIAL  NDMAO] Al ; i =2 gyl (178 najgey)
SEf 2 At=ElS products « BiL2 2 NNV 3/2022 . MFDSSI27|E =1 A
—_— —Lo SEAIHE 3 4 d ar= Z-I_Q_
ARE = NDMA 2 11/2019 ?ézp?zj?owam o] ShAIE Al M_E)Ds.q_ A% Selr LESAMIZ ITLEE
NDEAS] Al NDBAS] Al = L t"“ g ;’ 5 ng/day 7-8/2023
ARB = NMBA, gl_éngm‘“e Lo bl : i . EMA, HC, FDA C
9]
DIPNA, EIPNAS| Al 10/2020, 11/2020 HropAl Sl gopR W
MNPOl Al '
EX: MUK, 22EE M EE Rt LIEEAMDR S5 M7|E dEYE A

& HIeDHEI 2]
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1 H 0| SI Al T} IOk 0| 20l S 2 Al §|'%I-%’§O|&|| 31%?;”1] —T—-’._vf-_(compgund:'
specific acceptable limit) £ 1 0|32 22
HO|Ad2 2Qlx|n TYd2 QK| @2 =
5 =i S|8cHH+=T L= 1 0[5tz &2 (2N 52
(2fH2|O0F BOolRld &d A AX 7 2dd 7 ZHE TTO)
HOlH =)
518 oA=& = 1 O|tZ 2| = ALt (et
3 BT X (structure alert)?t 2L, RIEOfFE 1 | H Z2 ZHFE TTC), #H|2|0F HO[2E AlHAI;
Zo #tEgle A, HOol Y OOl gl H|-HO| g = S22 5
HOlRd = 3efA 2
AT X(structure alert)7t UL, HALE /=9
OFZ CC L 2AZO|AUE N} UHE §|.'6F%(01| o
4 =¥ C ==l iyl = ; OO I:I_I:tlo%kl HAg 3 ‘T'Ll'E
S7HA)0| 2B 20T (structure alert)?} gn | HITHOIEE EEEEA &E
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E S AsElm, | 2|7 E(ppm) = 4882 (ug/day) / 1 A TH2L
ojofZol 1Y AR RS 15l B2|7|ES A | 2g/day)
A

TTC(1.5 pg/person/day)f O/etZ o] 19 A|CH=8F | B2|7|F(ppm) = TIC(LS pg/day) / 12 Z|Ti =82
2 najstof Bal7|EE A (/day)

H-#HO|EdE=s=2 REU=2U S0 &E[7IEE AL

A 1 VS E M8 (FefA 22 SefA 38 B Sheof =g
oi& 2 E= 2L 3 2220 2712 B2 Vet & HE
& 2 = 2L 3 2250] 3712 3% FO7[2Hof hef 7= 27
Eoj7|Zt <18 > 1-12% > 1-10d > 104
2k (ug/day) 120 60 30 5
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L| E 2 AF2IF(NDSRIs, Nitrosamine drug substance-related impurities)2| 22| 7| &

T ALO|E
https://www.fda.gov/requlatory-information/search-fda-quidance-
FDA documents/updated-information-recommended-acceptable-intake-limits-

nitrosamine-drug-substance-related

Health Canada

https://www.canada.ca/en/health-canada/services/drugs-health-
products/compliance-enforcement/information-health-

product/drugs/nitrosamine-impurities/established-acceptable-intake-limits.html

https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-

1490-questions-answers-marketing-authorisation-holders-applicants-chmp-

EMA
opinion-article-53-regulation-ec-no-726-2004-referral-nitrosamine-impurities-
human-medicinal-products_en.pdf
A S AYZ AN OlofFALIEL > DA/F/YE > LIEZMER 245 7|F 43 oY
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Al OE -I M |_|:| = HADO A‘|*|"‘ a
MO A7 LIEZAIDIR E=5 1 HF o8
7|1F Y : 2024.3.20.
s 8%
A === 8% 2 H4E CPCAER H| 3 SHE X
(ng/¥)

1 N-nitrosodi-ethylamine, NDEA - 26.5 - 2018-11-20
) , . SAR/read-across,

2 N-nitrosoethylisopropylamine, EIPNA 26.5 X2 E NDEA 2019-11-28
; = ; SAR/read-across,

3 N-nitrosodiisopropylamine, DIPNA & = 26.5 HESE NDEA 2019-11-28
; . ; SAR/read-across,

= N-nitroso-di-n-butylamine, NDBA = = 26.5 XEZ T NDEA 2021-11-09
; ; : SAR/read-across,

5 N-nitrosodipropylamine, NDPA = - 265 %S NDEA 2021-11-18

6 N-nitrosodi-methylamine, NDMA - - 96 - 2018-08-06

7 N-nit N thyl-4 inob i id, NMBA 96 sAlrex aposs 2019-11-28

-nitroso-N-methyl-4-aminobutyric acid, - - i -11-

1 2 HZE7E NDMA

8 1-Methyl-4-nit i i MeNP(MNP) 96 i s 2020-10-08
ethyl-4-nitrosopiperazine, Me AZ2E NDMA

9 N-nitresomorpholine, NMOR - - 127 - 2022-02-17
i SAR/read-across,

10 N-nitroso-varenicline, NNV i L2 2l(Varenicline) - 37 i B 2021-09-08
AZE2H NTHP!
7-nitroso-3-(trifluoromethyl)-5,6,7 8-tetrahydro[1,2,4]triazolo-[4,3- - SAR/read-across,

11 ! AMEFZE El(Sitagliptin - 7 ; 2023-05-19
alpyrazine, NTTP b+ i HESE NTHP!

12 N-nitroso-perindopril | &l = Z & (Perindopril) 5 1,500 - 2023-12-13

13 N-nitroso-salbutamal A5 EFS (Salbutamol) 5 1,500 - 2023-12-13

14 N-nitroso-imatinib Ol o E| & (Imatinib) 5 1,500 - 2024-03-20

15 N-nitroso-celiprolol HE|ZE E(Celiprolol) 5 1,500 - 2024-03-20

16 Indapamide Impurity A QICHI}O| E(Indapamide) 5 1,500 5 2024-03-20

1
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1) 7|2 Y A|gHH: Specification (B3N EAIH)
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3. ICH Q12 ™F7| 2| &7

« ICH Q12

“ TECHNICAL AND REGULATORY CONSIDERATIONS FOR PHARMACEUTICAL
PRODUCT LIFECYCLE MANAGEMENT"” (20 November 2019)

= A2l =d A H=d2 Has Ao Cigt H7|8 2 S4 S S5
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3. ICH Q12 HF7| &2| &7 -Objective/Scope
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- 517} = CMC BB 2| S B 0|57ts5td 250 G422 &0
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ot ot el “EI% HIA S MSTHL.
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3. ICH Q12 HF7| &2 &7
- Regulatory Tools and Enablers(T+H|=EH/X| & 2 &)

- 22| &= (Established Conditions, Ecs)

- S|7t = HY 2| A= M (Post-Approval Change Management Protocol, PACMP)
« XNIE ™F7| 22| (Product Lifecycle Management, PLCM)
- OUE ZE AIAEI(PQS) & #HZA&E[(Pharmaceutical Quality System (PQS) and

Change Management)

- TMY=2l BItet MEfZAFL| EHA| (Relationship Between Regulatory
Assessment and Inspection)

- HIHSE CMC 37} = HEQ| #+x2H T2 B (Structured Approaches for Frequent
CMC Post-Approval Changes )

- CMC HZ2| HILE flet Va8 Atm H 2 B (Stability Data Approaches to
Support the Evaluation of CMC Changes)
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3.ICH Q12 7| 2| &7 -cMC HE & &

- 5|7t £ CMC HZAo| 25X
- At 5Ql(Prior approval) / B2 (Notification) / CMC HAS| Ch=7| &

39 11 A=FR A5 die ECot #8 B3 ¥F 73§ A JAEAE

Does the parameter need to be controlled to ensure product quality (i.e.,
CPP or PP where impact on quality cannot be reasonably excluded)?

Yes l _ No

assessment and the control strategy, what is
the potential risk® to product quality if the

‘ Considering the output of the criticality
’ parameter is changed?

v
FM‘. B Moderate/Low®

Reporting categories for changes to ECs

{ |
Prior Approval* Notification' | Not Reported

1 Appropriate justification is expected for parameters that are ECs and that are not ECs

2 Assessment of risk to quality using tools and concepts found in ICH Q9

3 In some cases, the regulator may determing that certain moderate risk changes proposed by the company may require prior approval

4 See Chapter 2 for further guidance on reporting categories and see section 3.3, regarding roles and responsibiities related to managing changes and
maintaning sn spproved spplication
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3. ICH Q12 37| &te| 274 - EC (1)

- 2| &= (Established Conditions, Ecs)

2 E=ECQ)2 NE BE B30 Bostt Aoz ¢tFEl= HH F580|
Qe MEO|CH ANMoz HE EC HAL MY =0| X Z=3lofF $tct.
D= S7HIE Xt=0ls 2eElgd=sa 2AHZEEY ZECE E55{7EX=
ECE ZtFE|= CMC 242 2HYER 7IFE= QA S S HatstH L)
Of StCt ECOfl LS 2H & s CTD 2=0f Liet AL
- el = Y
HMZE=SZO: SEH=(CPPS), EREEE, 38 T 2a|), Alded
- feg =l MY
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3. ICH Q12 M37| 2| &7 - EC (2)

Annex1 Of|A]
Annex IA: Identification of Established Conditions for the Manufacturing Process - Chemical Medicinal Product

Powder Blending Unit Operation

Acceptable ranges and reporting categories

(White boxes are ECs and grey boxes are not ECs.)

Specification

Parameter
Minimal Parameter-Based Enhanced Parameter-Based
Performance-Based Approach
Approach Approach
20-50 um 5-200 um 5-200 um
APIPSD
E Tighten (NL) Tighten (NL) Tighten (NL)
@
g Widen (PA) Widen (NM) Widen (NM)
s API Moisture <1.0% (NR) (NR)
g (NM)
Excipients #1-3 Pharmacopoeial Pharmacopoeial Pharmacopoeial

Equipment and Parameters

Operating Principle

Diffusion Mixing

Diffusion Mixing

Diffusion Mixing

(PA) (PA) (PA)
. V-blender V-blender

Equipment type (NM) (NL) (NR)

Scale 200 kg 200 kg 200-600 kg
Increase >10x (NM) Increase >10x (NL) Increase >10x (NL)
20 rpm Design Space consisting of 15 rpm

Blend Speed CPP Blend speed: 10-20 rpm CPP

(NM) Blend time 15-25 minutes (NR)
20 minutes CPP 20 minutes

. CPP (NM) CPP

Blend Time (NM) (NR)

| Eraiv] ]
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3.

ICH Q12 HF7| &t
%HE ERAM2H(PQS) A BFHE

2| 271 - PQS

Knowledge Management & Change Management Processes

Process & Product
Performance Review

, t/C .
e Monitoring AN Chonges
Development Activity Implemented
Management Review PQR
cAPA Knowledge Others ...
Management

Implement
Change

Change
Management

Stimulus for
change

Change Evaluation
sScience & Risk-based

Internal Change
Approval

=Determine the data needed

Internal company process

N

.

Established
Conditions

Notification
(if required)

a)
bj

Before change
After Change

-
-----------

Prior-
approval
(if required)

Regulatory

process

B
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4. 317 & HATIO|CEIQl FRWH ALH S

- 70| =21l X8 Y Al g 2= 70| =2fQl

1) WHO: WHO guidelines on variations to a prequalified product

2) EMA: INFORMATION FROM EUROPEAN UNION INSTITUTIONS,
BODIES, OFFICES AND AGENCIES 'Variations Guidelines' 2013/C
223/01

3) Health Canada: Post-Notice of Compliance (NOC) Changes:
Quality Document

4) FDA: Guidance for Industry Changes to an Approved NDA or
ANDA
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AlgE= USP ‘Ezetimibe’ #0000-0-ND(Z 1) HS2UE LMEAE
(usP)
HA white powder white powder
Freely soluble in alchal, soluble in ) )
" . . Freely soluble in alchol,  scluble  in
il SEEibien. N Eakb e aquecrua acetonitrile, in soluble in agueous solvents
solvents and nonpolar  solvent  like .
and nonpolar solvent like hexane
hexane
ZHOIAIE L L
HPLC HPLC
SR 98.0~102 0%(anhydrous and|[98.0~102.0%
== solvent-free basis) (anhydrous and solvent-free basis)
AUSTE |0.2% 0I5t 0.2% 0|5t
1) Desfluoroaniline analog : 0.2% 0|5t |1) Desfluoroaniline analog : 0.2% 0|3t
2) O-Fluorobenzene isomer © 0.2% 0I5t |2) O-Fluorobenzene isomer : 0.2% 0|5t
oo | 3 m-Flugroaniline : 0.2% 0|5t 3) m-Fluoroaniline : 0.2% 0Ol&t Usp
4) Ezetimibe ketone : 0.1% 0|5} 4) Ezetimibe ketone @ 0.1% 0|8t
5) 2IEF 2HH ¢ 0.10% 0I5t 5) 21EF WM ¢ 0.10% 0I&t
B) £ FUSE : 0.6% 0I5t 6) £ RUEE : 0.6% 0I5t
1) S,8.5-Ezetimibe : 0.2% 0|5} 1) S$.8.5-Ezetimibe : 0.2% 0|5t
2) R.R.B-Ezetimibe : 0.1% 0|5t 2) R.B.R-Ezetimibe : 0.1% 0|5+
oo 3) RR.S-Ezetimibe : 0.4% 0|5t 3 R.R.S-Ezetimibe : 0.4% 0I5t
FU2R 2 — - — -
4) 5,5 R-Ezetimibe : 0.1% 0|5t 4) S.5.B-Ezetimibe : 0.1% 0|5t
5) B.S.B-Ezetimibe : 0.1% 0|5t 5) B.S.B-Ezetimibe : 0.1% 0|5t
6) & FUSE ! 0.5% 0I5} 6) & RA2E : 0.5% 0I5t
S FUSE |RUSE 1+ RUEE 2 09% 0lst  |RAUASER 1+ FUSE 2 0.9% Olst
= 0.68% 0lat 0.6% 0|5t
M <250~ =30 - 26%~-30°
HIEH2 : 1500ppm 0I5
DIAZ2ZLE | 2500ppm 08}
R8I |- HEHS22H0(S @ 300ppm 0I5 In-House
HH : 2ppm 015t
EF% : 500ppm 015}
Z2E0E 26 8.25°+0.2°, 23.59+02°, 255%°+0.2 -
LRI dd0 : 15um 0I5t =

509

& Of|HIE[O] EL Of| Al

HAMAEZEMHZ

TAH2

V1.2.0/2024 V1.2.0/2024

. QUEN 3
. WO B
- ARE 2

HIHHEEZI12|

Pharma Affairs Society Association

”



Ho

ZO|OHE MAIXIEQ} A

e

4

— Pl
Mu L] o ojy
— |0 | B M KH | %0 | ny
m_w = J_wo H oT M| &
A T I O T =
Al KOl ol (ur | &= or e
™ oo [HE|5U | en | ~ or 41| N | RO
Wo | == | gf | — | vi|w 1 g | olo | o
MO [zg| o | w5 | N | o o | ~
=[R2 5| e oFl KH | 9| ™=
Rlz|ak|[ |77 H|2| S
||| o <, N | N
o+ | IF % % M| m
— oV . .
= | = o N
W
2K W |
ol | 61 M < =
7l = =< S | ™
i R P R DR R R
Sl ||| | |[™ ]| | 2
me | OF | g | | FH | |mp || | =0 |K
0 | %o | T4 ol ||| D |~
— | 7 M2 [ — | |9 | ==
of |= |’ |= M= |&K|S|=|<|2|™
D | @r S || S 01| S | . | KO =
o= | K | [ RO | o | BD[KH |30 [ RT[ O | | | o5
_I-.AI @ il Kl || = |l <|_ <
=l Il T el S Bl IS U oK | %O
|zl [ KEIRIZ|[<| 8] s
PRI R | =] =< N
- el _n_._A _u__._“_ Q_o -~
B | = Ofl Kk 4| ®
orl | K ~N ~ il
~ | o~ P~
— | «

HiehHESIR|

Pharma Affairs Society Association

510



& CTD H|35 3.2.S. I E0o|=E

>3.2.5.1 dHl™H
>3.2.8.2 HI=
>3.2.5.3 EA

§O, HeniasE)
e Pharma Affairs Society Association



7

& 3.251 ¢

AL
T

HXA(INN), 3HA

Ut

>80 tist & JIM(=EF, =4

=X 71

al
x

HY| A

=
L

H2l’8 =, pH, &4,

o
T, 880y, 8Lk, o'8H, #F S 7|

§O, HeniasE)
e Pharma Affairs Society Association

512



& 3.28.2 H=

3.25.2.1 =274 5l

1l

ur

<

N

oF

ol

i)
= ™
~ Kl &
H Hio ~
RO oK i
oF K 3
71 = KF
ol J|J mjo
R M =)
KI = ol
= il K
o <k 4
KI- N =
ujo ..M =
=) H or
<« u
Kq A/_. M[ru
< OF ™
A A

§O, HeniasE)
e Pharma Affairs Society Association

513



@ 3.25.22 =38 U S’dEtE|(Closed Part)
>HZ3HSELR : {ROUE UMt E Eo8et H=3H

> SHHZE=SE - Iil.’F.-S-’E?% S8 =XMofl et M 71X
S =
o

CHA| S°80] AHEE 8%, OHHl &

=1
O {‘c/{}f-*‘. O 843
Az TA) B 255 :
5 A]'D('L } ; . O 22l getvz O 34
N ' O« wmrw wml o] gl Ay YAsRiTE 28
Els F|}|:|]-E'H|:| F5’|']f O &
2 AZFH WA 2 e 0 #a 3 R }
i e AI 5
O& O& O «um Al z(el: £ , pH, A7 %)
O 248
3. Al &4 S
O# O%

0O, Henirmisd)
Pharma Affairs Society Association

514



3.25.2.2 H| =3 % &’dEt2|(Closed Part)
9l

oll

Ki

M RH

=
=

- 3H{X| o] &2 H| =7

§O, HeniasE)
e Pharma Affairs Society Association

515



2| (Closed Part)

2l
5O|%E HI=0f A

A=

@ 3.25.2.3

> &

215HA| 7| xH

S) A8 &7

0

I

o

™~

O

<H

T

=l

i1

ol

i

u &

jo| M
Il

o =0

Wr K{ 0o
i T R
ol o]l o]
ol gl RN
Ot o o
ol gl P
fiu K K

§O, HeniasE)
e Pharma Affairs Society Association

516



2| (Closed Part)
t2|o] Al Sl S 8I7|ES 7|

| SZHA| 2

O
x

& 3.25.24 F23H™

jol

§O, HeniasE)
e Pharma Affairs Society Association

517



7}(Closed Part)

MY

| O] O]

_
=79

@ 3.2.5.2.5

c|Hjojd  7|x

.I

'Q HIhHLHSI}9|
| Pharma Affairs Society Association

518



8. EOIOHE SHAN WIS

& 3.2S3 EXM

3.25.3.1 +=Z2H™ 9 7|t E
> FME0| glst xR E ASSHE XIE

> Tt R2ZE™IE : UV, IR, NMR, Mass, EA S

> AHCHH  X-MIEEM(XRD), EEMX|(DSC), =&, 88 S

§O, HeniasE)
e Pharma Affairs Society Association



@ 32832 =k

2H|Ho| o &

| -
| -

59| Fo| M=,

> &

<H

=, aS=c=, RS0 w2t 715

<H

ki
<

K

F X2 X

e
o
|

off CH

Kl
of
gl
oF

ot

FO%F0 8l

> &

=4 W7} By

[ a
PRE

A

A

LR

/|t

=4

o 4

'Q HIhHLHSI}9|
| Pharma Affairs Society Association

520



HHEHO]| [}2} = 3 2E AEMEEAM(IRE 0|4

ME7|E=XtR) HSotH, MFES™HME M=YH, H=dL2, X

= o e
= XM=

> 7

PE2 ool Xtr HEF

70
jol
= 2
N o
|_”/IO
K =<
ol 0
KI Mo
A

§O, HeniasE)
e Pharma Affairs Society Association

521



FO|o%FF A0 At

> 2

'Q HIhHLHSI}9|
| Pharma Affairs Society Association

522



e

KO

& 3.2.5.6 87|

§O, HeniasE)
e Pharma Affairs Society Association

523



@ 3.2.5.7 etd/d

> HROAEFQ ME7[ZHR=7IZH EE= MAI - (re-test) 7| 72
A/ GAE XIRE 7|8te 2 HH

> OHE/EAI™ HYX] : MIZ=YUXL, MZ=TH,

ZEHS 5
> QIatst oA ABTME WYL FL 87t 3

§O, HeniasE)
e Pharma Affairs Society Association

524



od

@ 3.2.5.7

S
x
[a o
<! 0|
o 51
A ol OoF
N ujo
i ol
< H0 %O
= RO of
(m] _._._._ = ﬂ
) = |_._._.M Q_c
el
G aoe
1 |_./|L =0 o™

A

oF N = I+
= il
n B0 <dr LT
N <X N .
Mo
- = .@ ~
nH Uo < 0
o] K KI =
Rl 10l E X0
z ®0 RO
ol I K0 ol

§O, HeniasE)
e Pharma Affairs Society Association

525



KO
od

@ 3.2.5.7

1 X2 2}

—_—
o
=

2 670E BIIEEME A 7154

NEEER

ol
o

joll

§O, HeniasE)
e Pharma Affairs Society Association

526



