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Overview HERg

(= What needs to be considered when Implementing Real Time A

Release Testing?
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= Case Study 1 — Product X EHI#HZE1 — & X
= Case Study 2 — Product Y SE#IaE2—&RY

= Comparison of some aspects of Product X and Y
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= Conclusions #%i@m




Real Time Release Testing
V7 ILEA L)) —ZEABR

‘The ability to evaluate and ensure the quality
of In-process and/or final product based on
process data, which typically include a valid
combination of measured material attributes
and process controls.’

(ICH Q8(R2))
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Hr.. - Essential Elements wEDER

Science =

People AB

REAL TIME RELEASE TESTING
)7 ILEA L)) —AGHER

ICH Q8 Pharmaceutical Development

ICH Q9 Quality Risk Management

ICH Q10 Pharmaceutical Quality System
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Testing U734 L)) —RAREBREETTE-HDROHDEER

Topic discussed in Case Study

Science g Product X  ProductY
= Process data and Control strategy ? v v
ITRT—ALEEEE?
= Analytical methods and specifications? ##r&LRig? v v
¢+ Sampling and Statistics Yo T LR E
+ Acceptance criteria BEEE
People #a#%s
= QOrganization and Training? gL —=2 7 v v
Pharmaceutical Quality System Exs5ELRFL v
= Quality risk management? RBEYRIIRS A2 v
= Equipment failure recovery?  #s#E®IA?
= Model maintenance? ETFINOHR? v
= Handling of outliers? REEONE? v
= Data management? T—RIRTAIE? 4
= Batch disposition? IRYFNE ? v
Regulatory Interactions R LBEDNZT v v

Note: All above factors considered for Product X and ProductY ¥ &EZXRUHEZYO@mAIZEL
TLEREHDETHOREFEZEEN:LELEACZOEETIIFNTEH L-FTOANET
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Product X - Product Description

S mX-HaE

Dosage Form #Hi#

= BCS Class 3 compound (High Water Solubility, Moderate Permeability)
BCSYUZA3MLEMOKBMENEL. E@MEILFIEE)

= Monolithic Extended Release Tablets (multiple strengths)
H—EEREER(ERORA=)

= Relatively high dose compound (high drug load)
HBRMNEHAELEY(EVEDERE)

= Level A IVIVC has been established for all dose strengths
ETOREICBVLWTLRNILADAEROAVERTBREABEGRAEIILIN TS

* Polymer is the primary driver of clinical performance
MEIZANSNTNSRYT—AEER EOMEEL-5T GEERKH) FERFT
Hhd

+ Variation in process parameters did not impact the dissolution performance
IRENFA=RICEBTENTIYFT L BEHERCEXRGEEEZE A o1
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Product X - Product Description
B aX-HABE

Potential to apply Real Time Release Testing
T VAL L)) —RBEBREE AT 5 ATREE:

= Process understanding at pilot-scale translated well to commercial
manufacturing scale
INAOYRRT— IV THONEIREZNEREERERT—ILADRT—IL
TUTIZELBEINDSIL

= Robust control strategy
nA 7 E TR AR




Robust control strategy &gz ERER — Increased assurance of quality fERIEDHEF— RTRL

Iniragranular materiale
dispens ing and s reendng at
— Pharmacy area Holistic Control Strategy e.g. #A& M4 EEEK:
— Content Uniformity &#&#—1%= Blend uniformity jE&¥—t+
-~ Drug concentration FE#EE + Weight control EEEE

v 7 PAT:
1 = Blend Uniformity E&9—
2 = Granule particle size BEHiHF&

g 3 = Weight, Hardness, Potency, Drug concentration, Identity,
;% Rate—controlling polymer concentration
g | =R EE. A6 EMRE. EERR. ZE KT REOEE

D ) PAD)
— 'ﬁz
. : | J
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hiialbend®  Rolbrcompadian iy Firalbknd
to e IEC weith bbrication Hlerding wd
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Development of Sampling Plans
YT R EORR

PAT Analyzers PAT4#%

= Measure condition of the process material in real time
TREREMOEFHZ)TILVIALTIET S
= Collect more information about the batch /\yFizBELT&LY < DIEHREIRES 3

When and where do we sample? sty T %2350 TLEIM?
= Use of prior knowledge of product and risk assessment in design of
plan &2 RADEEESBEDOTHAUIAAENT-Y RV ETEEHELS

*e.g. consider potential for segregation (failure mode) in a compression mix
BIZFITERREE (TR D58 (REE—R) DA REMEE R T

= Statistical rationale for sampling plan +y 7y stE 0 A # iR
* Performance of plan relative to assurance of quality SE&:EI<std3stEniEEta:
= Relationship between Real Time Release Testing and Pharmacopoeial

Testing U784 L)) —RRBRERHRHEDORBREDEF

= Placement of PAT device in manufacturing equipment
MERBICPATEBDEE
* Ensure analyzer measurements are representative of the batch
PHEBIEEL N FERRLTWNDIEEREAT S
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RELANICHLTAYFORHANEEETOVN S _
= What is the probability of rejecting a good batch? (Producer risk)

BELGNYFEAEERT D

Operating Characteristic Curves

BREFIEHR

Plot the probaB-iIity of accepting a batch against the quality level

RIEDLS LN ? (EEEFVRT ERED)

= What is the probability of releasing a bad batch? (Consumer risk)
HELGN\VTFEHETITIRREIEDLLN? CHEHIRIELD)
Operating Characteristic curves enableg& R tthiRITRNDELTEEET S

= Different batch acceptance sampling plans to be investigated
B\ wFHEBE YTV HENRAESND

Probability of Acceptance { Pa)

Desi
ZFEhn

70% -

10% -
0% -

BB TS 55\ F YTy S EEREH TS

; Producer's Risk | ot risk)

1

Consumer's Risk ( [} risk]

AQL LaL 4
0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%
Proportion Nonconforming (% defective items)

%n of a batch sampling plan with the desired performance

N = batch size \vFH4X

n = sample size 4> 7L44X

c = critical acceptance number
BB EE %

AQL = Acceptable Quality Level
AMmEKE

LQL = Limiting Quality Level
RS mEIKEE

Steepness of the curve indicates
discriminating ability of the plan
HIR DB DIEE NETEDHAIRENZRL TS
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' atmg Characteristic Curves for UDU Test
, WA —ERBOFHDRER LR

The USP OC curve shows 90% probability of passing a batch with 2% product outside 85-115% of Label
Claim (USP OCHE#RIFRRED85—115%DEHFHNEF2% TN\ vFEEET H90%HEEEZRY)

The Alternative Plan OC curve shows 0% probability of passing a batch with 2% outside 85-115% of Label
Claim (fh®>EREEDEHEOCHRITRTED 85— 115%DLANLEFEN G 2% TN\YFEEHR T H0%HERERY)

The Alternative Plan uses a larger sample size and provides a better assurance of quality than USP

(th DBIRFEDEFE (FLYKRELGH LTI AXEFEALZLTUSPLYLEN-RERIIZRET D)

/

100 : /—s Probability to pass Note: UDU = Uniformity
00 s Alternative Plan of Dosage Units (Content
. e 2 I 90% probability of Uniformity) UDU=2#|tg—
== 80 - : passing bx by USP tE(FEH 1)
o 0w +E"S°Pbabi"ty to pass ‘Coverage’ = % Product
A a0 meeting 85-115% of Label
= Claim
= Ol -+ ‘PR =& ~E85—115
o %EH-LTLSHZN%
£ 40 1
ll_ﬁu o0 4 ‘Coverage’ term used in
= paper by Sandell, D. et al.
5 20+ (238e;e reference on slide
10 + FAZE ‘Coverage’l&SandellF ®
MXTHESNTEYET (R
0 SAK28%5 )
0 1 2 3 4 5 6 7
% Product outside 85-115% of Label Claim @
11




| @tmg Characteristic Curves for UDU Test
AN —EHBRO-HDRERF IR

——+——Probability to pass
Alternative Plan
------- 90% probability of
passing bx by USP
—m—Probability to pass
usp

Probability of Passing (%)

If the Alternative Plan is chosen for sampling using a PAT analyzer
what is the fall-back if the analyzer fails?

HLLPATAMIBREERAT 2TV J ELTHDERRDETE AR
O 12 mantns SREASERLEEORSE/AvIT YT IHATLES

% Product M ?

- Must maintain same level of quality by using the same sampling
plan with the replacement analytical technology

- REOAHEMTRICY TV TEHBETRICLARNILD BB LT HR

L,Elﬂ’l,lifckb&l,\




Product X - Sampling
BMEX BT T

Location of PAT Analyzer in Blender

TLUA—ATOPATHHEESROAIE
= Rationale based on prior knowledge (including publications)
REBO I (HIRYZEET) ISE DR H
= Blender design: no ‘hot’ spots therefore any location suitable
LU —MERE: WA Rk ARy ECENME DB THEIETHD
= Analyser placed in bottom of blender ##F#®BEIL F—DEIZHRETS

Sampling plan for Tablets &#lnanY> )05 5E

= Tablets samples taken uniformly across batch
NFERICTEVEFIY T ILAY—ITHERENS

= X tablets taken every Y minutes during compression run
HEETRRBY SRR TXED GEHIARRENS

Drug Content of Tablets &#ihnXmes
= Drug concentration by NIR and Weight Uniformity determined on different
tablet samples Z#of-f#HIYL TILTNIREIFEICLIEYEELEEN—HAREIND
+ Low risk because high drug loading EW\E#WEHED A RIHEL
¢ Check using Monte Carlo simulation £ 57h/LAY32L—YavFRALNTHERET S z




Monte Carlo Simulations
ETAILAVEAL— T3y

Monte Carlo Simulation* €>7A/)LAYSalb—30*
= A technique that converts uncertainties in input variables of a model into

probability distributions. By combining the distributions and randomly
selecting values from them, it recalculates the simulated model many times
and brings out the probability of the output
ETILDANERICRITEREESEZEREIMANERBRTHE. ThohoE
EBICERIN-EESTEHAEHEDZLITEY, 22— rLE-ETILEM
BILEEEL. H N DOHERZESISHT

= Allows several inputs to be used at the same time to create the probability
distribution of one or more outputs
—DHWMEENULDOH N DERSHZEIETE2H5ZHDODANNREICERS
N5HEZAEELT D

= The output is generated as a range instead of a fixed value and shows how
likely the output value is to occur in the range
HAFEEEELTTEHGIRELTHEYH SN, EDLKLNZEDIEDO R TH HEH

Y25 ETRT

*Sanford Bolton, Charles Bon: Pharmaceutical Statistics - Practical and Clinical Applications, Fourth
Ed., Marcel Dekker




Monte Carlo Simulations
ETAILAVEAL— T3y

Assessment of Drug Content of Tablets
SeFth O R E B O
= Drug Concentration (NIR) and Tablet Weights are independent probability

distributions
EZMEE (NR) EFEFIZEZIIHIL-ERI>TMTHS

= What is probability of releasing a batch of marginal quality?
HIERDORED/N\YFEHE T HAREEILEDIEE 2

= Use Monte Carlo simulation to explore the variation in:
ROEZEEXHEEIFERT HATELTHLALIAL—23VFFRHTS:
+ Drug Concentration (NIR mean; NIR std. dev.)
ZEWRE (NIRFEH; NIRIFZERZE)
+ Tablet Weight (Weight mean; Weight std. dev.; difference in weights from double-sided

tablet press)
REIEE(EETY FEEEERFE MAKFITLANLDEETODEL)

@
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HOBREN-EREFECTRERDBED/N\VFEHET SR D

Using Monte Carlo Simulations to Assess Risk
YROEFET 5 5DE THILALIAL—23VDOER

Assessment of risk of releasing a marginal quality batch for chosen coverage level:

Combination of Drug Concentration (NIR mean) and Tablet Weight (WT mean) parameters ZE#2E (NIR) EEE (F13) $SA—2DHA#EHE
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WT mean

2w £ =

NIR mean

Monte Carlo simulations
EUTAHILAYZAL—IaY:
» 1400 cases, 5000 simulations run
140077 —X . 5000[=]

» Worst-case scenarios run REDISEENDHEET
Very low number of high probability cases
found — equates to very low probability of
releasing marginal quality batch EUL\EED
BEMNEBIENRTHLIENHIA - RASRE
DINYFEHRTOHERENEEICEVNELE—HTD

Simulations help provide an
assessment of the risk for the chosen

coverage level and sampling plan
YEal—iavFEbEESN-EREEE YT
VUEBEDAD )R FHBER® T EDERITS

BRAREONAYFHRUFSNIEENBEVLSGHESOREMEERLTEVET
l cases with probability < 6%
+ cases with probability 6 - 8%
O cases with probability 8 - 10%
|- cases with probability > 10%

Indicates potential scenarios where there is a high probability of releasing a batch of marginal quality:

@




RTRt - Organization
T RTRt - A&
Multi-disciplinary / cross-functional teams are key to RTRt 2

FRAGZE /BRI DG F—LARTRUZESTEELD
New skill sets may be needed #HLL\HfEREABDELShIEMHLALL

Real Time Release
testing (RTRt) :
Formulation

Operations
Development aspase
%
Regulatory Analytical
Affairs x= Development/PAT
ST IBBASE/PAT
Technology | .
s ' Chemometrics
| TEANIYHR
Quality [Statistics
Operations | Bt
mER%

@



Impact on Quality Systems
ik MBEVATLANDEE
Some considerations = 45%&%
= What happens if parameters are outside-
LL/AATA— AL EEN DIHZ B FESHEZDTLES,
* Normal Operating Ranges (NORS)? & & 8#x&55 (NOR)?
¢ Design space? FH AU AR—R?
= What do we do if a PAT measurement system stops
functioning? tLPATHIES RTFLAEERIELIEEESLELLIM ?
= How do we handle atypical results/outliers?
BEE/ETNEEZEDEITREBLELLSH ?
+ Cannot ‘test into compliance’ using alternative methods (ICH IWG
Q&A) D REAZFZRNT HEBLTESIZT B TEIFHFELZL(CH IWG Q&A)
= What do we do if the chemometric model is no longer
appropriate? Ly EANYIETINLIZOEN TENEEESLELESIH, ?
= What is the impact on the batch release process?
NyFHFETOERADEEFENBLTLEIM ?
+\What are alternative sampling plans and measurement systems to

enable disposition decisions?
MIEBDREZFIREE T BICIEE DRRGHDBIRRAY LTI THEERE S AT LSS

DTLELOIM? @




Quality Risk Management
MEBEYRIIRDAN

w . LT
Quality Risk Management gguzxs<xssvr

= Enabler for implementation of Real Time Release testing
DT IVEA L)) —AHERDRITZAIREE T D

Incorporate QRM into procedures QrvzFIEIz##ANS
= Facilitates uniform implementation of QRM across the entire organization
BELMITEYQRMEY —(CEFTRFERET S |
= Consistent use of the same language (terminology) and process
FICEE(EMAB TR0 EE—ELEERA

= Establish criteria for re-evaluation of risks and mitigation plans
RO DBETEEEBEAED ADELEDREL
+ Triggered by time, event or new knowledge
BrEA. . HOEFLWLRIENSIZELELD

Tralining program r—=2470454
= Different levels zlzaoL~L
*+ Awareness training 2#c—=2%
+ User training - participant, facilitator, team leader
FEREN —Z=UT-mE. SeE. F—L)—5—
= Facilitates selection of correct Quality Risk Assessment approach and tool
FLWREBYRVE@ET7 TO—FEY—ILDRIRNZRET S
= Culture - proactive approach to quality #mxi - SEICHLTHBER7IO0—F

19



Decision Tree for Equipment Failure
HBRHEDOFROERIRE R

| Can the instrument be repaired in
Does PAT Generate Event Report [ a suitable time frame?
pass System Form, Fix/replace Can the instrument be replaced
Suitability? instrument with a spare instrument?
l YES ’ NO

Are there alternative controls to ensure/

s PAT NO control process variability?
functional during > Stop Process¥*: Are there measurements downstream
the Process? Evaluate Instrument which could be used to correlate data?

Do we need further sampling?

YES YES
\ 4 No
\ Generate Event Report
Proceed with unit < Form, Capture Process/
operation/manufacturing Action Items
process A4
Generate Investigation/ERF
R Test: , . to identify root cause
R Ievert;o Ies.tmlgpusmgd N Capture Process/
egulatory Analytical Procedure Action Items
\ /
Define response in advance = ‘proactive quality’, rather than after problem has occurred = ‘reactive

quality’
MENRE-R=RIAZTLETRE. KVITLA, BRHICHEZERET S=HIRELGTRE

20



Handling of Outllers REEDNE

Atypical Results/Outliers BREf{E /(X3 hiE
= Bad data or valuable information? EWF—42—=RIHRBEIER?
= ‘Statistical’ processes subject to random variability
SUR LIGNTYFAHE TEERDOMRELD
Pre-defined mechanisms or systems should be developed = proactive

approach to quality

EACERINEBBRH VISR TLNARSINOIRETHSI=REICXITIAMAETLETIO—F
= Process to define outliers or invalid data E#{Es\MIEDNT—2E2EETHIO0ER
= Definition of deviations that require investigation AZE#WELTIEBEDES
= Specifications must be carefully defined R#FEZICERSNLZTFAIEGESLL

Consideration of Impact on Product Quality #a&E~0EENER

= Use science- and risk-based approaches #=- zLt YzY- &3\ =77O0—F O

= Use an holistic assessment of all product and process measurements to assess
quality RE#FHT2EC2TOERRVIIEREBEDRE R ETHED A

= Frequency of outliers may be important EE2chantLhEWEREDEE

= Extent of process knowledge and process/product history (e.g. changes)
TRMEBEIRR/AGERBIZTER OEE

= Potential impact to patient safety and efficacy #&EDZEMHENRENDBENLTE

@




Product X - Regulatory Interactions
HEX - RAEBZBEDIF

FDA

= FDA CMC Pilot FDA CMC/ 1Ayt TRT 5L
* February 2008 NDA Approved 200842 A [ZNDAA KR
+ Comparability Protocol for RTRt approved as part of the original
application
RTRD ANV /NFE)T4TARI— LRI DE D —EELTEEINT-

= July 2007 Pre-Operational Visit to manufacturing facility
20077 AREY A A DBEFEFRE

= October 2009 Prior Approval Supplement for RTRt submitted
200910 ARTRID A& D EFI A EM DI H

= November 2009 PAI for RTRt
200911 ARTRtMD AN PAI (K ZBRIAR)




Product X - Regulatory Interactions
HWmX - RAEABBEDIEZTR

Pre-Operational Visit(POV) #uins
= FDA personnel FDARE
+ Center (Reviewers (2), Compliance officer (1))
BE(BEE24.AVTSAT7URABARE14)
¢+ Field (District (2), Patriot team (1))
BEEMHIKE248 . RE) A YAF—L18)
= Focus on PAT systems and Quality System including
UTZEEBALEPATVRTLEREVATLICKRREHTT
* Procedures for chemometric model maintenance
TEANIVIETILOHMFIZETSFIRE
¢ Chemometric models 4EArJYIETIL
* Equipment failure recovery systems #as#EEIEY AT LA
¢ Sampling Plans 427U 5 5tE
¢+ Risk Assessments ')z &sE(f
= (PAI similar to POV) (PAI-RZAIERIEIPOVEELLTNET)




Overview HERg

= What needs to be considered when implementing Real Time
Release Testing?

T IIVEA L)) —RAREBRERTIT AR ZERET OMLENHDHD

TL&OIM?
= Case Study 1 — Product X EHI#HZE1 — & X
[- Case Study 2 — Product Y SEHIafZE2—& &Y ]

= Comparison of some aspects of Product X and Y
HEBEEND R EXEH R Y ED LB

= Conclusions #%i@m




Product Y - Product Background
WMAY-HRICEATLIER

Dosage Form a4
= BCS Class 1 compound (High Water Solubility, High Permeability)
BCSYSA1{LEMOKBHELNEL EBELFL)
= Immediate Release Tablets Enftt&E#l
= Potent, low dose compound, low drug load i&h. ERELEY. BEEDESHE

+ Launched from small-scale containment manufacturing facility
INRT—ILE CAH RIS EANDILE EIFfonT-

Potential for Real Time Release Testing

DT ILEZA L)) —RD &DATRETE
* Increased demand — need to increase efficiency
MIZEDERMNMER - SHERZENTILEME
+ More information in real-time
D7 IL—3 A LIZEAT HELY ZLDIEH

= Robust control strategy
AR T R




Product Y - Manufacturing Process
WEX- WETHE

API & Excipients

@) |

b Yo e na

i
A -.%jﬁ'

Dispensing Blend Sieving
PAT:
= Identification #s2
2 = Blend Uniformity E&¥—1it
3 = Weight, Hardness, Disintegration, Potency, Content Uniformity
EE.WE. iR, AffE. sE9—1&

4 = \Water Determination JK#HE

Il

Blend Granulation

Mag
Stearate

}

= =
- N 4 o L E. Al 3 | 2
Coatlng Tabletting Blend

@@




Pk DA ERE

DT IWEA L)) —RHERE

Methods for conventional QC Release
Testing

Methods for Real Time Release
Testing

Identity (TLC / HPLC)

Identity (NIR)

Impurities (HPLC)

Not Tested routinely - due to process
capability and understanding

Assay / CU (HPLC)

Assay / CU (NIR + Weight)

Dissolution (Dissolution Tester)

Disintegration (Disintegration Tester)

Water Determination (Karl Fischer)

Water Determination (NIR)

Appearance (Visual)

Appearance (Visual)

Microbial Quality (Microbiology)

Not Tested routinely - due to process
capability and understanding

Note: Real Time Release Testing does not mean less testing!

F T NEAL))—RARBRIIHABRBFB NS YDLEEEHEEERLEL !

Control Strateqgy &g

@



-' Specmcatlons for ‘Large n’ UDU testing
y ‘% R7En’UDU (ELAI—1%) HBR D & DR ig

Failing
Tablets

= Specifications based on zero tolerance*
problematic when testing large samples

(i.e. >30) #HFAEELOICHE DV RERIE S KK
ZiBR I HIREIREL S5 (HIA (E>30) -

= ‘Large n Counting Test™**& X#inst#tEk

* Analyze X samples x{Enit#E o

+ Assess number of samples (n) outside
of limits RS D445 (n) DT

+ Compare n to defined criteria (c) for
allowed number of samples outside of
limits BENTLHFRINIABHMETELEE(C
)EnZ LT %

¢+ Batch is in control when n< ¢
N<KCOBN\YF(ETEEIN TS

<
<

75% 100% 125%

*Zero tolerance specifications (e.g. no tablet outside of 75 — 125% of target) discourage intensive sampling to gather process
information because the larger the sample size, the greater the chance of an OOS result

HBRECORE (BRMBEDT75-125% LUR) 12T HERBIMEIZLGHEE MBS S0 T, TREFEBEZINE T 5= DEHMLEH T

U hLIZLK B,
>

**Sandell, D., Vukovinsky, K., Diener, M., Hofer, J., Pazdan, J. and Timmermans, J (2006), ‘Development of a content uniformity test
suitable for large sample sizes’, Drug Information Journal 40 (3), 337 - 344.




Product Y - Sampling ®#&y - 4>7)v4

Sampllng plan for Tablets @#&ln&DH>T) T EHE

= OC curves used to assess performance of sampling plans
OCH#EMN YT J B DR ENMEReZEHE I 5 AIZFERSNDS

= ‘Large n Counting Test’ adopted ‘& k#znst#sig AAEASNS

= Tablets samples taken using stratified sampling plan across batch
NYFEBLBRY VT T tEE AV TEREMISEFIRENS

= Tablets samples taken at minimum of P points during compression run
& /P R THRFE M N ERIREN D

= Minimum of Q tablet samples taken s/hafEFiEBFERENS

Drug Content of Tablets &#linZhaE
= Tablet is assayed g#insitans

= NIR for drug concentration and weight measured on the same tablet
FLGEHRITEMEED ADNIREEENAEIND

@



i t Y. - Sampling for Content Uniformity
: HAY - SEH—MHOL-HOHLT)LT

125%
Boxplot of CU in batch XXXXXXXXX
6.5 115%
6,25
6,0+
5,75
o 957 ® % ‘Large n counting test’:
=]
g <% X AE % nFHIRE -
QSO—H [:]H a¢ ﬁﬁ ﬁ ﬁﬂ] Hp ﬁﬁ
2 H H H : ¢ D ? é B é -- accounts for possibility of tablets
g sl * outside 85% to 115% when
’ 425 collecting large samples
' -Z B OHEBANERENE B RrEEH| 1785% A
4,07 5115% D BN B2 T ZFHET S
3,75
st
YUDE 00NN IOPOIIPODD PPN D BN RO D S
Location Number

‘_Large n Counting Test’ Criteria ‘X&in & $ER HiE

n 100 150 183 200 250 500 750 1000

c 4 6 8 8 11 23 35 47

n = number of tablets sampled fE&|z¥ D%k
c = acceptable number of tablets outside 85% to 115% 85%-115%%} &2 & D & & &%k

@@



Chemometric Model #EAR)vHETFTIL
Maintenance and Update #i#LE$H

Periodic Evaluation of Applicability of NIR Model used

for UDU
UDUMD &IZE RSN T=NIRET JLOE At 0) 7 HAr 75 51l

= NIR model evaluated with every batch (system suitability)
NIRETILIFEETO/N\YFTFHEEN= (AT LEE M)

=  Annual evaluation of model
ETI)LOE XL




Chemometric ModelsrEAr)vHoETIL
Maintenance and Update #i#LE$H

Updating the Model EFILOEH

= Mechanism Z=#Hki%
+Internal change control procedures used to identify material or process changes with
potential to impact the NIR model #RNZEEEEFIENNIRETIVICEEEZRIZTTHRGATREMEZHD
FERHRVIBEEZHET SAICALLNS
= NIR measurements may not be valid NIRBIEENZ Y TELMELALZL
+Operation outside NIR model limits NIRETJLIRE4S TOEExR
+New variability in materials and/or process R#EW/EWMITIEIZHFTIHLLVATYF
*Fall-back A—nA&DEA:
— Reference HPLC method used for batch release #Z2#HPLCEA /Ny FHEFDAIZHALIGND
= Assessment for model update =5 I/LEHD AD L
*No impact gZ7#4L:
— New variabllity is unrelated to active (i.e. not significant in the regression coefficients) or is

compensated for by model parameters. FiLLVASYFAEHEHBELGZODHNEETIL/ATA—ETHE Shd
— Update model (without changes) to include robustness to this new variability
COFLWNSYRITH T ETEREEBALZETIVIT(ERZITOT) BEHITS
*Ilmpact £ZHY:
— Update the model e.g. include new variability within the model or optimize calibration model
parameters ETILOEH. FIZILETILRICHLONASYFXZEFITEINRNIIREET ILANTA—2EHKEILT S

@




RTRt - Training rL—=2%

Quality by Design Training 4#UF4n_4TFH¥ Ao —=04
= General concepts —##t=
= Site-wide training &Y A~ 2fRIESN—=2F
= Culture change? #R3LDZEE?

Quality System REIVRTA
= Quality System Elements revised RELRTFLEZIRETENDS
* Deviations B
+ Change Management ZE<RI AR
+ Validation /\ysF—i3>
+ Knowledge Management 41~ Aok
= Training on revised SOPs #iTant=sPOTOrL—=2%




"-*tlng PAT into Facility Data Management
Eﬁﬁ"‘T—’;'l'??s )‘./I~'\0)PAT0).’fr)‘1‘.A

NIR
Control Charts &#2H

MES-Systems
MES-L R T L
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Batch Disposition /syFungE

Batch disposition
NYFRE
= Batch disposition process and decision to accept or reject the batch is still

needed when RTRtis used (Ref. ICH IWG Q&A)
RTRIAAWVSNTH, N FRETOERENVFEZFANDIHARNITEET EMENSIREIFELDHE
ESnFET

Batch disposition decision may be facilitated by
NYFRBEREIZLUTICE>TREShSHELALL

= Use of electronic batch records and exception reporting systems (flag deviations)
to provide information in real time
D7 ILEA LTRHBEEIETH-OEFHINYFRRBEZFEALRRKOBE AT LRRES)
s A N R T W D)

= Product/process monitoring systems (e.g. Statistical Process Control) can
provide real time assessment of process performance
A/ IRBERVATLWBIZIEHANIEEE) N IREOEEHRED T IL A LFHEZE IR

JHCEMNHEEDHIEIZKY




Batch Disposition /syFungE

Certificate of Analysis

SITEEAE
= Values from online testing reported
FToSAVRBIHmESNDIE
= Tests not routinely performed: ‘Would comply if tested’
BEIEERINGOA, TLLEBRSN-I5E. BT 5155

Impact on Qualified Person / Quality Release person

IFVIFARNR—I VI GEHEREE~DEE
» Release process essentially unchanged with RTRt
RTRUZ K> THHATORIIAREMZELLZL
* Need to understand systems supporting the disposition decision
WEREZMILTWAVRATLEZEREITLHENVLETHS




Product Y - Regulatory Interactions
BEAY - BHEBEDOITR

EMEA

= July 2006 - MAA Approved via Centralised procedure

20065 7H - RHBEARICEYMAANER

July 2009 - Meeting with EMEA PAT Team 200947 A-EMEA PATF—.L & &8
July 2009 - Type Il Variation for RTRt submitted 20090%78- 24 F10—Z%8H
September 2009 - Questions and Responses 200949A- BAHIELEZ
October 2009 - Final Assessment report 2009%410A- B MRS E

November 2009 — Approval 2009%411A8- %2

FDA
= November 2005 — Submission 20054118 - =&

= May 2006 - FDA CMC Pilot NDA Approved
200655 FDA CMC A/ Ay, TAYSLEE

= September 2009 - Prior Approval Supplement for RTRt submitted
2009429 A-RTRtD ADHHIA B IEMEBFE
= October 2009 - Information Request 20094108 -1§#REE>

= January 2010 - User Fee goal date
2010%£1A- RFEEAEEERA (FEE’HFHEZRELTLSAFDANZOBETICERRELETA

(570N
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Overview HERg

= What needs to be considered when implementing Real Time
Release Testing?

)T IWEA L)) —ARHEBRZTRITIT AR ZEEIT DUELHDID
TL&IHA?

Jlnl

=151

» Case Study 1 — Product X

it b_tpk}
I

il

oo

X

Jlnl

=151 %

= Case Study 2 — Product Y

= Comparison of some aspects of Product X and Y
HEBEEND R EXEH R Y ED LB

= Conclusions #%i@m




Comparison of projects 2->n7asz/rMO L
: - Control Strategy Examples &= 5]

B
[=]
]

Product X #&X ProductY #®&Y
ldentification =y = NIR testipg of Tablets NIR test of APl input into a
RRRR EH DONIRRER closed manufacturing system
FASEREES AT LNBASHBHRZEDNIR
ER
Related Substances / Product/process knowledge Product/process knowledge
i shows low risk of generation shows low risk of generation
ImpU”t'eS wRY Y during manufacture — ‘Would during manufacture — ‘Would
pass if tested’ pass if tested’

SR/ TRAEASEDPICRAMYEERY | R/ ITRAEATEPIRMYEERT
BYRIMENIEZRLTOS — LB | AURIBHELIEZRLTLS - HLA

BRENf=LLz5/ R BHTLLY BREnf=eLiz5/8RFBHTLLS
Bioavailability / Level A IVIVC — specificatio_n Disintegration l_Jsed as
: : and content of rate-controlling surrogate for dissolution
Dissolution polymer RSB0 I RRRA RS N

NAFTTRASE)T4— | 7BH LARILA IVIVC- gL EEZEaV
A—J)LLTWSRIT—DEE
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Comparlson of Projects 2-n7oCz/MEOHE
‘ - Common Features #*:@3 2%

Science #

= Extensive use of PAT systems for online monitoring and control
TUOSAVEREBD APATO AT LELEIZHE A

= Operational Characteristic curves used to assess relationship between
online testing and conventional end-product testing

FUFABBREMEDOREEARAREDOE OHEBEREFRETM Y 5 AR ERIEMBRAAN AT
¢ Sampling plans different 47y 4 stEIIzRAE->TINS

Quality Systems 2B 274
= Evolution, not revolution, of existing quality systems
BEQREY AT LOERTHYEHTIEAL
= Use of Quality Risk Management gguzs<xssoraiEm

Regulatory #4%it
= Products approved with more conventional end-product testing focussed

control strategies
MEEE LY EROEEEEORREARRICE AE LT EEER TREES-

= Real Time Release Testing introduced via Variation to Marketing

Authorisation
Y7 ILEA L)) —RARERF—ZFZEZECTEA ST
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Challenges and Opportunities -1
BRRE LT -1

= il
Resources &&E

= Cross-functional / multi-disciplinary team necessary for successful

Implementation of Real Time Release testing
UT WAL L)~ RRBEFNRDSEICRTT 5 A ITHIRMG N/ FRNLTF — LABETHS

= Increased need for statistics, control engineering etc. skills for successful
PAT implementation PATZEHIEDSLICETT 2AICEHM. EEIPEO—EORKMERORES
NILETHSD

= Culture/mindset challenges (proactive versus reactive quality)
HIXALDE 27 IREN DD RIS RERINDEE)

= Initial capital commitment is needed for PAT equipment
PATSRIEEAD=0HICRAICERDZRALBELENS

Quality Systems Development ggszx7LB%
= Robust change management systems necessary
ARG ERIRDAVN AT LDDBETHD
= Quality risk management g&Eyzs<THT AL
¢ e.g. Need systems in place for PAT equipment failure
PATSRBHIEISRL TORES R T LHBETHD
= Impact to QP/ Q release person Qr/&EHHEEE~DEE

¢ Understand control strategy, quality systems etc.
BEBE, RERT LEDER
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Challenges and Opportunities -2
PRRAL BT -2

Regulatory challenges #i#ltoEE

= Acceptance of alternative sampling plans to pharmacopoeial plans
BAFEICHT HFERZHY LTI THEDHS

* Global acceptance of RTRt and harmonization?
RTRtOH R HGEFEEZT DA

Benefits #m
= Lower manufacturing costs #g#&nEs
* Improved yields w=onxz
+ Fewer deviations and/or rejects &g ku/zL EF & DIER
+ Reduced QC resources Qc## n#im
= Faster cycle times #4412 nRVEE
= Increased assurance of quality for our patients g#(cxd4 32 EREDEK
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Overview HERg

= What needs to be considered when implementing Real Time
Release Testing?
T NEAL))—ARBTRT T AEMNZEERET AV ENHLID
TL&IHA?

Jlnl

71 —&EX

=151

= Case Study 1 — Product X

=

Jlnl

= HIRFZE2 — B RY

= Case Study 2 — Product Y

= Comparison of some aspects of Product X and Y
HEBEEND R EXEH R Y ED LB

[- Conclusions #&if J@




Conclusions - 1 #&&-1

Multiple approaches to achieve RTRt are possible
RTRIZEM T BHIZIXZHRETTO—FHARETHS
= RTRt does not mean less testing RTRtERHER$A DA< ETEERBBKRLAN
= RTRt may be applied to new or existing products #&l . BEsRIct @A 4E

RTRt and Quality by Design (QbD) RTRt&ESFUFAL4THAY
= RTRtis a possible outcome of QbD development
RTRtIQbDREMNL/FEONSRED—DTHS
= QbD may not be necessary for RTRt
RTRUZQbDIEA T LELMEELGLDBLILELY
RTRt implementation is supported by
RTRtEITIERDERICL>TX SIS
= Product and process understanding #.& kU Ti2E#R
= Quality Risk Management @&&YJRIIRI Ak
= A robust control strategy (including PAT and appropriate sampling plan)
TRRRS BB (PATEEY G Y VT T EEEH)
= Science and risk-based quality systems aligned with ICH Q10
ICH Q10ITiR oMLV RVICE DV -RE VAT LA
= Discussions with the Regulatory Agencies prior to submissions
BRESRIICIRGI 2 /LDt
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Conclusions - 2 #&-2

RTRt and Quality Systems RTRt&EGESRTL

= Evolution, not revolution, of quality systems to enable RTRt

RTRtZR[REL T BT8O, MBEIVATLDERERTHY . B TIFELY
(Evolution&RevolutionlZEEFBSATEYET)

= Pre-define responses to deviations and failures
B EXBRITH T HFRICERSNIGE

RTRt benefits may include RTRiO®FH#ILUTDOER/ESOTLES
= Lower manufacturing costs and cycle times
BERBEEYAVILERDIER
= Improved yields through less waste
BEADIERZBECIREDRE
= Increased assurance of quality for our patients
BEIHLTORERIEDEKX
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