s

QbD Study Group preferred EP/EDQM Final Proposal:

Alternative 2

\

Sample size(n) Alternative 1 Alternative 2
Acceptance Cc2 1 c2
constant(k) (#+25.0%) (%=15.0%) (+25.0%)
50
75 - - - -
100 2.15 0 3 0
150 2.19 0 4 0
200 2.21 1 6 1
300 2.23 2 8 2
500 2.25 4 13 4
1000 2.27 8 25 8
2000 2.29 18 47 18
5000 . 2.30 47 112 47
10000 2.31 94 217 94
N )
/ @
Final Control Strategy for RTRT
Dissolution Dissolution tester +  Practical model
\_
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Challenges in practical terminology

# CMA (Critical Material Attribute)
= Non ICH terminology/definition

= “Essential Route Index”, “Pivotal Index”, “Route Index”, “MA to

be Controlled”

= Risk Assessment

« Align with ICH Q9, but,..

« Not common understanding of “severity” and “criticality”
® Continuous Improvement

« Continuous Process Verification (Q8)

« Continued Process Verification (FDA)

= Ongoing Process Verification

Globalisation & Regulatory Challenges
There are several QbD mocks, however,......

® Uncertainty as to consistency of global acceptance
of science and risk based approaches in the dossier
» Different dossiers
« Different specifications
= Different timing
« Different regulatory interpretation of design space
» Need to manage multiple dossiers post-approval

\

— 179 —




\

Acknowledgement:
QbD Study Group |
SAKURA-KAIKA Tab SG members

— 180 —




Disclosures

*The speaker is solely responsible for the
content of this presentation

* The views presented here do not
necessarily represent the views of GSK

Property of GlaxoSmithKline
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Presentation Qutline

« QbD Implementation Challenges

* QbD Implementation in Japan

* Proposed discussion topics

* Personal Learnings — FDA and GSK

QbD - Implementation Challenges (1)

* Resistance to change culture and established practices

+ Lack of clarity of regulatory expeciations

—Level of delall in regulatory submissions and perceived risk in
sharing detailed development and manufacturing information

~How {0 leverage enhanced product and process understanding for
genuine "manufacturing flexibility”

—Different level of undersianding and expectations among regulators
« Industry understands the benefit of QbD, but questions the
value of providing additional information in regulatory files
» Several existing regulations, guidelines and
Pharmacopoeial monographs are outdated or
inappropriate in the contexti of the new quality paradigm

Property of GlaxoSmithKline
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QbD - Implementation Challenges (2)

« Lack of clarity of what constitutes appropriate regulatory
oversight
-~ Both review and inspection
- What 1o be submitied and whal to evaluale during inspection
~What, if any, PUS information should be included in the application

* CMC Lifecycle and Change management

~Today's syslem is oo complex for indusiry and reguialors and
doesr’t make best use of enhanced product and process
understanding

QbD - Implementation Challenges (3)

« Technical gaps
- Sampling considerations {e.g. appropriaie sample size) for baich
release and validation

- Adeguate in line analytical lechnoiogies and dala acquisition and
handling fo monitor process and product parameters.

- Better/more utllization of modern stalistics, modeling, knowledge
management and dala anslysis to support product knowledge and
understanding

- Lack of clarity on implementation of design space

« Control strategy gaps
- How doss Conirol Stralegy evolve during lifecycle?
-~ Consideration of facilily, equipment, maierial properties and
suppliers
-~ Description of conirol strategy in a submission using current CTD
formal

Property of GlaxoSmithKline
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QbD Implementation in Japan — Personal Observations

» Japan Application Form (AF)
~The Japanese change canirol system, with major and minor change items
identified in the AF, Is & "best practice”
« What are the possibilities 1o havs better alionment with QbD terminology
e.g. CPPs, CQAs?

—The current format of the AF does not make it easy {o incorporate a design

space, especially when a model is ullized that cannot be simply described
as combinations of ranges.

* QbD Terminology

-~ Considerations to downgrade CPPs with appropriate control is not aligned
with ICH and doesn’t {ake account of multivariate interactions/design
space considerations

QbD Implementation in Japan — Personal Observations

* Risk Assessment

— Risk assessment findings are updated throughout the product lifecycle based on new
knowledge

= May rasult in changing classification of 2 parameter from polentially impactful to
having no impact on quality and would be managed under internal control

» Specifications and Analytical Methods

- Expectations for specifications and analytical methods are based on JP rsac;u rements
and specifications set based on data from actual baiches

- Opportunities to consider QbD for analytical methods and clinically relevant
specifications

« Process Validation

- Dpportunities to implement the lifecycie approach to Process Validation,

— Expectation that a process is fully validated on PAl is not alighed with other ICH
ragions

Property of GlaxoSmithKline
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QbD Implementation in Japan — Personal Observation ¢

» Bioequivalence

- The BCS classification system and the concept of biowalivers is not recognized in
Japan, requiring additional Japan specific studies 1o support bivequivalencs claims

» Post-approval Management Protocols

- Use of comparability protocolsipost-approval management protocols in JNDA could
be a useful mechanism for enabling fmanaging post approval change

» Module 3

- Module 3 is not translated inte Japanegse and historically was not always consultad
during the review

- How can the control strategy best be prasented in giobal reguiatory files?
» Module 2 ({QO8) vs. Moduls 3

Proposed Discussion Topics

« Harmonization of Pharmacopeias

* Future ICH Quality Topics
- Proposed ICH Quality Strategy Workshop

« Manufacturing innovation and continual improvement
- Continuous manufacturing initiatives

« Transparency and trust between indusiry and regulators

Property of GlaxoSmithKline
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Personal Learnings — FDA and GSK

« Common obiective: Availabilily of high quality medicine 1o the public
= Regulaiory system s oo complex
- Regulators oversight and indushry responsibility

« innovation opportunities exist, bul culiure and traditional practices stand
in the way

@

it iz difficult enough to develop a new guideline or policy, but il is
considerably more difficull to implement correctly across the entire
business and regulatory systam

0

bl wasfis the right thing 1o do and we must work hard o realize the
full benefils

@

industry need 1o betller integrate development, manufaciuring and
quality, and regulators need 1o beller integrale assessment and
inspeciion activities

Property of GlaxoSmithKline
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» To provide an overview of GSK'’s approach to QbD, share
learnings and seek feedback from QbD study group
participants, including PMDA.
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GSK’s QbD Approach

=Define the Quality Target Product Profile

Quality Target Product
Profile (QTPP)

=Determine potential APl and drug
product CQAs

] Design Selection l =Risk based selection of route, formulation
and process

=Perform detailed fisk asssssment
=Link material attnbutes and process

Control Strategy parameters to CQAs. :
CQAs Design . *Design and lmplement a control strategy
space aldentify CPPs " :
-#Develop Desxgn Space (not
Risk Assessment .~ - mandatory) -

i #in-line controls specn‘" cat!ons etc
=Verifi catlon and scale— o

=Manage product lifecycle, including
Lifecycle continual improvement
Management =0Ongoing Risk Management

Output from QbD study group

[ Process e
Devel and
1 Characterizatlon Unis

==

CA: Criticafity Assessment
RA: Risk Assessment
RC: Risk Communication
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Prioy Knowledge
& Experiences

............. GSK’s guidance

Manufacturing
Process, IPC elc.

T

Potential
oA &~

RA: Risk Assessment
CA: Criticality Assessment 2

7

 arior Changs tiem)

nge’ or Targetiast val

© Notification Matter

e sty InwmiAs

@smem: an itemﬁ@

> Risk Assessment is used to direct experimental activities to improve produbt and
process understanding and support development of a robust control strategy

» Risk Assessment continues throughout the product lifecycle and is iterative (ref
ICH Q8 Annex section 2.3)

« During early assessments, variables with the potential to impact quality (based
on prior knowledge, experience or 1st principles) are identified. Experimentation
is then undertaken to better understand the impact of the variable.

+  Sometimes it is not known whether a variable will impact quality or not. In these cases
experimentation is undertaken to aid understanding.

»  On reassessment, based on the data obtained, some variables may be downgraded from
"potentially impactful” to "no impact”
» Some parameters could potentially have an impact on quality if sufficiently
stretched, therefore it may be difficult to prove definitively there is “No impact”

» Parameter impact is assessed across “realistically expected ranges” which are not restricted to the
-defined process ranges or the ranges studied.

*  “Noimpact’ may have been observed, but the parameter may still potentially have some impact if
sufficiently stretched

«  May be difficult to definitively say a variable has no impact but justification of the assessment made
will be provided in M1.13
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< Identification of CQAs "

= The QTPP provides the starting point for identifying drug product
CQAs

» CQAs of Drug Substance are those attributes which must be controlled
to meet the QTPP and the Drug Product CQAs.

+ Drug Substance (and drug product) CQAs may evolve during
development as further process understanding is developed
» Some CQAs are identified early in development (eg solid state form for drug
substance)
° Some CQAs evolve during development as further data are generated (eg
identification of specific impurity CQAs)
> Material attributes of raw materials, in-process materials or
intermediates that have a significant impact on Drug Product CQAs
are also labelled CQAs (eg blend uniformity, granule density, excipient
PSD)

+ Material attribute CQAs are identified by assessing severity of impact on
drug product CQAs, in a similar way to CPPs

< Tdentification of CPPs and change management_>

« CPPs are identified during development based on risk assessment

» The same iterative process is used to identify CPPs for Drug Substance and
Drug Product

¢ Process Parameters are categorised by their impact on CQAs:

» Potential interactions with other variables are also assessed when determining
criticality of parameters

« Parameters which have an impact on CQAs within realistic ranges are
identified as CPPs and are registered as (major) partial change items

* Within GSK CPPs are always registered as partial change items
= Intent is always to have an appropriate safety margin

» Process parameters with the potential for a minor impact on CQAs within
realistic ranges are identified as PPs and are registered as minor change
items

« Process parameters with no potential impact on CQAs within realistically
expected ranges, are identified as internal control parameters
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Comparing QbD Study Group and GSK approaches

-2 Step process; ~ slterative nsk assessment process .
1%t against potentlal CQA 2"d ~ repeated as more information is avatlable
against CQA ~ eExperimentation may be undertaken to
No impact conciuded from RA conﬁrm no smpact”

AR s -RlskAssessment also used to identlfy
Focussed on process parameters, CQAs of raw matenals in-process
Gl o e materjals o lntermedlates

. "CPPs are always major change items
' S : L “Mmor change items are always PPs
-CPPs can be major or mmor ~ <Internal control items are PPs with no
change |tems e ‘|mpact across reahstlcally expected
ranges

Summary

« GSKintent is to apply QbD principles to development of all
new products where possible
GSK's QbD approach is well aligned with ICH and PMDA’s
thinking
Minor differences exist and we welcome this opportunity to
discuss to achieve better alignment
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Yo TBREEE P2 By AT a AFEICEIT HRENL TR & T OXIG
Xl REY IO QD 7S u—FORNEEK | REEERFBET Y77 v 7R
REFEE (B RBE) ok | #RFELET,
Bl LA DM, HEPRIEZH A TIEL
l/ N
CMA BAREY 7 ETOREMBTHS | ICH AFETIIRNWI & Z2ARILFIC
EOCHRITRETHD. MELTHRELELE,
This is an exceedingly interesting paper. I Z DX D72 Positive R T 4 — RNy T
very much like the way it focusses on CMA | & 0 F L7z,
(ie process outputs) rather than process
inputs (PPs). This is very much aligned with
the discussions we had at the EM QbD
workshop on control strategy topic and with
X’s desire to focus more on the control
strategy in presentation of QbD. So I
congratulate the authors on this paper. (EU
regulators have said they don’t like this
‘half-focussed approach’ as it doesn’t show
how quality is built in BUT this is a very
respectable and reasonable approach in my
opinion and this paper and approach is well
worth supporting.)
2.3.P2.2 The list of steps 1-6 is not quote a reflection | ZHEFFIZE D&, Step DRI FEL
A of the process. e.g. I would say Step 1 is BELE L,
establishment of the QTPP, Step 2
identification of CQAs, step 3 risk
assessment that identifies potential CMAs
and unit operations impacting CQAs.
2.3P.2.1.1 |BCS OW&ZENAFECHERT LI L | BMO LD ICHREREL L TOER
JREE LT, Caco2 R EDBWMY PN E, | FETEDH Y FEA AT Y7 THRE
FDA OHAREAT20OTLL Y 2?2 | BILLETES Y AP, — KR
BCS IZEWN® BE BBEDEE T/ 5 | EAFEEDIZD BCS IZ oW T ORR
DTLXID? EERTZEELELE,
23P22.1 BASEFDAFERE VS NVETLET DI | A FIA 2 A LCRBAR L
BlAIRRE Wiy MBEOEREAOLGFEEOA | LTWE LS, ZHEHfE Y B RN

MR R SRR T A RT 4 &S
L &, BETERDOOHLDEFETHD A
KYEIZHEYTH] EWOREEHY T

AT ANE D iEaFEOH KNI
ES3x T REA ST TARELRD
Lm0 UL EEIRTAZEEL
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B, A FTA NP2 TNB EWNIE
HITMETL X 9D,

* L7,

2.3.P.2.3
BETREOD
BRI DR

Major comment on the structure throughout
the document: According to ICH, criticality
of variables (material attributes and
parameters) should be related directly to
CQAs. Why not related everything directly
to CQAs as per ICH?

(RE/BETRAEET S DI
IXRRBERAEEE L. TR EBRO
(i) 2 BEHT DI ENKREY IO
AV M CT BERETICT TS
BEENICCQAILEITA Z LianT L
b RETERAEMET S IS 6R
WEEZ KTV IDAF—LELE
L7z,

FIEE"ongoing process verification" X FDA
A & A L [E U "continued process
verification"# A L TIT LW, 5% T
KT DL THIGIEFTETIERNTL
A NIEN

continued & continuous DFEVMI-DU
TREN DS - 7-7-H ICH ® Q-IWG T
IXEEEE (2009 £ 5 2010 45)T
ongoing process verification & fif fj L &
L7z, 7246121 EU TiX ICH O
BEE EEAOHA KT A4, GMP
A RZ A& BT, ongoing process
verification ZEA L TWET, RE
7 TILIRELZ BT D729 ongoing %
EALICH FFE TR L bEa it
HEZBRLE L,

23pP23 #H
& TR O
FOR

Concept of "High Risk Critical Quality
Attribute"  is Critical quality
Attributes are identified based on the QTPP,
and then the control strategy should be

wrong;

developed for each CQA; what is a low risk
critical quality attribute? Do you mean non

critical attributes?

T4 Q8 TliX, CQAILTrEAEY D
FEETLE, BHEEANIEFEL T
% TRBRANCREIER 2V otz
HEZ DT T, CQA 22 T HMIZ
BE, thE2EFEHFICHEODIT,
[CQA TIZAW D LI LRV
EWVWOHEENBENLOLIICR o TE
FLE BRLEZNREREEL C& -
ZEhE, PIC & ICH QIWG & LT
FFETHZ LT, [QA ® Criticality 1
FHLTHEDLDLO TRV, 2
FY BEEBR THRETDHZLENH
REINE LT,

BYUEAFHETHLITXRTOHRKZ
CQA & T HMETRN, EEZ T
FLENERLBZXICESEZTRC
CQAIZT_E LY LE L, L
L ICRRF DB BHERE 25 2872 CQA
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L THBRBRES CTHRETLIZED
CQAJ IZERH DD, BHO LR
VBRI DH T EEBARIFIZHELT D
ZEiZLELE,

23P232
% CQA I
&9 5 CMA
DRFE

2 ICERME, RAERER, REHEOS R
2T DERIFFRES & TR0 ?

WM E L E 2 A, M2 I A
T EBITVNELR & SRS TR
L¥E L7,

A broad range of factors (Matefial
attributes) per formulation processing step
or input to drug product (excipient or API)
were congidered. This was very broad and
included lots of factors — many of which we
would not normally discuss. Most of these
were then discounted and not considered
further (could we be expected to give data
on all of these — Page 16 in the module 3).
This would be a high burden to discuss all
of these factors in detail and provide

experimental data in Module 3.

REY I TIRIARITTERAAL R
WROIZITbRLTWA Z L ERET
L7 IR mET LR A P2 250
HLELIE. BBLAAUMTLHT T
DEFIZDNWTT —F BLERFRT
1372 <, Wi B Prior knowledge 12
EASCVRITEHAA L RTY AY
ERO LT EHFEHEELEZTY
£9, QbD FTOHEFIZBNTIHI A
7R R T e R R BRI
ZABHENBETHDLEEZXE LT,

2.3.P.234
& EE K o
TS

ETFNROEHDOE X F B+ TRy
W, FHEEORRIC, EHER T
FAKDRA LT F U REFRNY F—
a VDB ZFRFEE I N TR,

T v 7 TIRET AAEROBEMIZET
T, M3 IZET VO Z E T
L RSFENEZOEMERRS L
Vo o R T B & Rk 13k b L
FLE EFRBAN)T—v 3 o0
TIXPISICHBEICREB L THY £7
2R, B GMP CTEZETHIEEWE
ML E L7,

BHETARIIIATDENH B0
TONRTOEEEOLIICHEL., BH
PERREFETARETL XL 95

Ay 7 TR BEHETARDOIEED
T TFHBEICOWTEER L TWE
Hh, ZHEBO X I ICRRLEIZRT
TUEHTFEROFHREEL R L
THA VAR ZADOBHE U XK
BWREZRET DI EDEET X
L, AXITHHAZER LE L,

23P235
C#=E 4 S
A#HDO U R
7T R A
N

BIEIOFMIE 2 » FENTH5502?

FENIZIRMANZBE LT X7 0oFwn
YWERME LTS _NETT B ATy
7 TIEZED Y A7 BMRWEF (REM
DEWVWE) L LE LA, b UEETE
BEORBEERALTNHDTHN
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T ERINIR O FREEFES Y AT H
BItER->TL2EEXET,

23P33
BMETRER
(07 =R S
o ha—
v

[7k4y ((EWN) ] O X 9 7N EEE M2
WZEEHTAMNEITIHHDTL L DD

WATIRD Y A, FET DA OHMRE
EEDDHD HNEETH>THR
Fy /7 TRHESTHILICLELE,

2.3.P.3.3.1
BENT A

Ean—4

— X LBRE

M.1.13 OREFEAKF L [BIENST A —F
CRREE] OBRIIFE IR D TL
I NNA By NAT—LDHRTDEF
WTHABETL L 90 ?

R w7 Tk [BER 2y TV AL
LT CPP FHMlIEEAER T —/ & L
F L7z, My FTEET 554,
FORYME LI TRIET A SLE
BhoHEEZET, CPP X—ADT
AV AR—ZAEHEETLIDOTHI
TS DOEBRN LI L 220 T,
KEy 7 TOT Fa—F TILAEER
r—TOEBRITERBICMZD Z
ERTETCNDEEXET,

Some CPPs could be excluded if they were
demonstrated to have a small effect on the
CMA and the PAR was assured over a wide
range and the CMA was determined in real
time e.g. inlet air temperature. If inlet air
temp has a small effect on a CMA can it

really be critical?

AEYIIZBTFDIEZXF LT,
CMA \ZE &% 5 2 X+ X TCPP &
LTWET, EETANERE LT,
#F 23P33-1 WCRE L X oI,
[CPP= —Z(or &I & IIR B2
EnWH Z T, BEEML CPP L
REHT D TN TEEACI—EFE
WZH L) EHERINAZEERE

T, EHIZ ICMAZEE LR &
WO BTy s BT MLERRNT &
EAREy 7 OREITERLTWET,

23P.3.33
mE RO
E=H—F
%

I’'m also concerned with the level of
automation and feedback control provided
in the example. In Japan, “examples”
often are perceived as informal standards
and I would not want the PMDA or any
other regulator to believe that this level of
on-line monitoring is necessary when a
design space is being proposed. [ would
be more comfortable if the mock-JNDA
included the alternative conventional

controls as back-ups to the RTRt. What

BEEZDNT 2 DOT I r—FnE
ZHIE Lz, 1 DI REEW 21X
FBRM D ENT-HE . at-line DRLFHE
BIE 72 HZFEIT L RTRT ke T %
FiE b D 1 DIEEERRICT RN
T, ARE v 7 CHEENENIETIC
BH DT DBEEZBIRLE L
Db BAARIEDT 7 a—F HiER
L9BEZEXET,
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would this applicant do if the NIR or FBRM
are not operating? Could they
manufacture with traditional controls or

would the entire system be inoperable?

2.3.P.3.5
iR =1 YA
V5 —3 3
N A=
A FHi

BEF=v 7, EHF=v 7, /X
F v OEREIIMNETL X 9D

THEMO L I 2 b 1E GMP Dk
ThHEEZONETH EEMCT
ATHA I NVEBLTCET VE ALY
FFUARATHERAN =X LBEFEETD
TEEBRRADIEDMETHD LS
BEE LTERLE L, P HOFM
X GMP XERZERINDZ L TH
V. CTD IZF# T 2 LEIT2RV & H)
WrLCWET,

2.3P.5.23
Uniformity of

dosage units

The box
calibration model used with a conventional
method (HPLC), and confirm the validity of

the calibration model” should be read with

“Verify the wvalidity of the

caution. I am not quite sure when this would
be relevant. It would not be acceptable, if
the product does not comply with the
criteria of the RTRT algorithm, to re-test the
sample by conventional method. This would
represent a “testing into compliance”
approach. Maybe I miss something here, but
as an assessor I would be very interested in
details regarding when this approach is
applicable. RTRT equipment failure can
lead to alternative testing, no problem. This
is illustrated by the first “no” in the decision

tree.

BT NVOBEUMEEZRIET 57 0t A
THhHZ L, QIWG D Q&A IZH B
B BB L TVRWVEHRANAT
HEGFREE L TERELTRBY R
L C [testing into compliance] TiL72
W EHBT LTV ET,

23P53.1
Validation of
Test Methods
for
RTRT(Analyt
ical

Procedures)

Clarification on whether or not they would
allow the instrument/software model and
make to be blinded would be good. 1
cannot tell if they expect the "B", "A", etc.

to actually be specified upon submission.

FLEE AR DOALE {11 23 2K E Bk M B 5%
WZBITAH M2 TidZed., BARRBED
M2 DEIFRCH B Z & (ARICRITS
AFEHIIML Th D) #WDHTHIX
WCEHEH LE L,
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Mock P2 “Sakura Bloom Tablets”

T FETEEE P2 E Y 7
AEy 7HERAIZBLTOER

A% v 71X ICH Q8. Q9. Q10 KN Q11 T/RE ATV 5 Quality by Design D iER (LU T, QbD
T7u—FL b)) THEINAZEANCEL T CTD #0232 RAIMBORE] [ZiE#T 2
WEZFIR LIS DTHDH,CTD %2 H (REIZE T 2BFEEE; Module 2.3 % 7213 Quality Overall
Summary (QOS)) ~DF&E F SFHICE\VZ, A OBEEBT 5729012, 23P3 [E] KO
23P5 THRAIOEE ] ONEL—HED,

AT v 7 TIHMbFEERFEEE FHE FF) &5 7 /v 3— MEIK-DV T, Enhanced Approach
OFFER (L VEAERE, QD 7 7a—F LRFE) THEEANA-VTLHIEEZENE TS
DTHY, B OB RBERHERED D5 WVIBEFEORBIEGOHIRE BRI T 2 O TR,
Fo, TRTOHEBZMEBRL TVDLHDTHARVY,

723, CTD HA K5 A v OERERCIE QbD 77 0 —FI2 & 5 EERBERIIBES N TEL T,
mmitﬁﬂ%%ﬁ%4oaumaéﬂfwé(ﬁﬁrﬂ?@ﬁmBE%EW%&m% BIAE 3)

ATV ORBIZQD TR —F THEINEHETHY, T—H T TR T 4% b L

KZORECTRICET2EMEORELZHAHYBICTILERDLLHDOT, b THREREIZZE
B e BEY I EER L, £, AEY 71EH ET INDA (EWNHERREHE) + &
RLEbLDOTHY, AP2EYZ %ZNDEE US NDA CREICK T 2 HEARERE) HDVELEU
MAA (BU EEICRIT 2FEARHAFE) IHEATLHIZ LA L TWRY, E612, AP2EY Y
Z &7 QOS DINF I D USNDA & 5\t EUMAA & BEETORY HFORNEZRY  CMC 2B
FTHARIZ OV TIX INDA IZBWTEAGRREFEE (Module 1) DHABEBEHNAETHD Z L ZiBFT
T2,

EAE S BRI EH RS (BES BERERELX 2T N —F A = AREHHREE)
(RFN DT A TV A 7 Moz B BRI ET 2858

I FREEET Y 7 Hofls

2015 4E 2 A
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