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1. ME

TAHOZ oJofF Az P FAGR iy ¥stet A FE ek
TA oJokF FATAY AAE AT Avh. FA o FF A 23} 3|(ICH)
NHE #¥ 7lol=gkI(ICH Q8, Q9, Q10)) & Ao|gHH, w&AE 5& A|A
st AlS dAxsta o, v, 7, 48 5 FATHAAE 5 7ol =gl
o] N A Hsta FHE I TAT AAF AA L AFE A E
AP3ta Aok FHAANE FAZH FALL A F2 s #E Jlol =gl
2 AA 7|9 FAI=3HQbD)o W A TS e bF ).

A FATES 9 FANNG} AR AFe TN obx o Tasia
A spo AR FAG ohe AkdAle] Al Frkstn Uk 2, T
o] ZA 57 ool TAA Al FAHOE FUA Fol aFHI Uuk

B osjolegele HA FABAL e 21kl HE YaErlel t@

g §7 9% Aow, A%t Aesk @ AP A

A8 Woh e alela, AR el AAE ANt Aol 9l

3t S AT S5 oobE A4 2 HH A

ST 0}04 T AN FAH AAY FRE AYstnA vhAHYO
o, eldow ¥H 5ge 2 AL oyt

=& {0l 22l (Quality Risk Management]
21. N8

F4 93 #2(Quality Risk Management)& A F<] 7)ol AA o k&9
=4 digk 9 FrE FA, AFUAlA, AER FAE AAZA AR,
=4 9sf By 2de [19 1] 2ow, AZd wg e 2de F8T

1) ICH Q8 Pharmaceutical Development, Q9 Quality Risk Management Q10 Pharmaceutical Quality System

2) AAZINE FARE=SHQLD) =QHIE 13 FAAAL hlA(2014), ol oFE N The]=2R1(2015), ook EA Sl
2] 7ho]=241(2015)
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22. #13] H7} (Risk Assessment)

#13l H7FH(Risk Assessment)T= 93] 849 &2(Identification) ¥ ©] ]3]
g4 =& FHEZ Hs]Y 4 (Analysis)# 74 (Evaluation) &= 744 €t
=4 S8l Brie ‘& Aold ZAF T1e” v ol wE 2o oA ARRT
i AslizE &3 gol=o] o fs Hd A& Mesi=H Hag Hd3h
el de] =7 B R FFHE EY A g4 5 Stk s BUFE A5k
AslE W3 AsEH Ao BdF9 374A 71229 A&l =wo] "tk
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#3 FJRisk Identification)2 ¢Js A& ==
el 845 Fotslr] 95t ARE AAHoR &8st= AAolth ol Hash
ARE= HAY BFA dHolE, ol&2] &4, &d3 oAd 9 olsjdAAe #AANE
23T Atk Y3 & dAAE “Fdo] AxRE F AT ' OE
] le)

oje} Al Lol uwet BAL = Sl A= Pt ol F A2 s dAd

98] BEAMRisk Analysis)e Fotd 93] 949 #BHAH YIS FAH}E A
olt}y. o] AL fFalltharm)e] Az =(severity)2} A Z(provability) & AA st=
2 e A3 BARAor dF H8l By =74 FélltharmE BRI shE
S58(A2E, detectability) ® & FAHLS 93 AFo|7| % 3t}

98] ZHARisk Evaluation)e Fo17 sl 34 7]Fd dste] o=

dsish w4 g mMmste Aolth 9 ) JRAEe AAse 29
FEg vejstel 8 e S

e @7F AEES Aol Y FH FAAVE 2 = A she] el
gk A3 Aeol 2 = dth HAsE FHe= 7]%@ e X2 gE=
28T F Ak ZHo2 Med AFdde “EFHgh", "FHMedium)®, "=
(Low)" 3 22 A=A @9 E o|&T + AT



2.3. 9138l SAIRisk Control)

A& SARisk ControDE Hsfle] A3t =& F&o e oA S =3
gk f&l SAY FAL HAE S8 Thsd FEZA AsHAIZI=H A
el FAIE AT =¥ & T A8 o= Bk jit s A=
5o dAFo =¥& g

AN

1 9187t 318 7bs SE ok
2. e At =& AAE #8l FAS & 5 d=7P

3. o] =(benefits), $|3l(risks), AFA(resources) Alele]l A HHHL oT]A7?
4 torm gl8) Te) AME AZS 8|7} orE 5 YA

#8i AsHRisk Reduction)= F&o] gk flsli7t & 73 55 9A=
o o]& 3I|HsAY ¢t At FH
A Zy A (severity) 3+ 2 =(probability) & =
s a4 FA e AEE(detectability) & Fdst= °;
Aol dR=x 8T o vk fs Azt FAHAA M=z AE oF7lstA Y
= 71E9 BE Hslo FUiAdel S71E & du whEkA Olﬂﬁf_ s A=

98} 4g(Risk Acceptance)e 9a|= HtolSol= AA Aot} Yo FLe

AAEA ZFe Qdl(Residual risk)E F&3l= 34 FQ 24 FAHY = JOr,
A AE R F2 AEE AR Ee FeFo] 2AH ALY = U
'ﬂ_

Aol A 98 #el ARe} A= o) 24

dol werd 98 23
AASE Zol olede + AUtk olHF AP, APF A s wel A%
Agstel Fdol tiat a7t £8 e FEAN FATS 4FHH HEY
Z ol oW 8 JhEd FEe o Wil geh GebA e, 27he] 45

whe} A s of st



2.4. 23 AFYA o] ARisk Communication)

223 AFYAo)ARIsk Communication) S oJAAA 2 e} B AF 7hol] $3)
2 I #ee B HARE FH3e AS gusith 98 B 4H T o= °A
MY &AL 2kl AFUA AT 5 dojofst, FA sl el Aol uiste
A AFUA IS, o5 EAStstool gtk A B AFPA, Ak
JAA e} A T AkAA E JA, A B dFE T A ol BAA AR
oA AFUAIAE 4 drh

]

2.5. 93 AERisk Review)
A3l HAERisk Review) = #2 #FAT 2 FAHANA RHEHOZ o]FojFof
s T8 ARt diste AESIAY Z=ste AAE TS5k oF gk

s e AAe A= M2 A4 FES aste] AEste{oF o
AF AT A3, AL AA HA S 2ol Hzxel FA Al By A IF=
= 7 A ARkl diEsiM = AlF oFe daglel F4 sl #ElvE A EE ook
o AE F7le A o wE 2ATH. s 8 2 AEE A6

AR TIF 5 Aok

=a A It EXi

dal WhE W FANY TEL @ Ao RAdA YEHoR UAGE
Aol ofUsh, ol HAe] &AE BAASC] W TA%e] Aok et 99
Brhe AAE B 2T YE SR ol® APLo AR, TABRA, 2
A, AR FA, FAGTEG FA, AT A, 99 2 mE 2
%uﬂTH HERd R4, 94 2 EARE B4 5o AENEE SdAE

zate] Rasof Bt
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4.1. 913 BI7F Auk AR

A3l Hrbe 2 s Al o] F83 AsHH ZEAxot 24 54
(Material Attributes)® &4 W <=(Process parameter)7} A|Zo] NAZAHEA
(Critical Quality Attributes)ol] |FFS FEA AFE Iofste=d E=wo] Hroh
etz oz oekE M 7] GEACNA el BIHE AAEH, A2 FHo}
A 2jo] rH o] we} o5 W

1
e
iy

AR AT 27 AF dolEd A% 98 Wl =T e AE
240 YL = 5 e WS Hoteln oS &£9E I xr)dE
W] Wevl B We 4 AAT, Fr A¥L B AW AADE)t
2317 me w3 me] 23 o8 FANL $H=E =AY & gl

A Mo folul st 45 2449 wotaly] 9 AL AWM WS
248 & o, Foud Wavl HotEE o we sz0 24 odE 9%
ATE ANE 5 Yot

4.2. AsiB7F = 8 AR
dulH o 2 AlgstE 98 Hry 3= (¥ 117 2o

(£ 1] 938 H7F =7 9 A3}

AEH =F W&
- Ay FAE st EE AEE ASS] S8 AHEE B
Fault tree |- & ®o] sfUA A|x8 == AJBA2E 182 B7sbA 0k
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99 Aud BUHy 223 e F2 ol§

WA EE 24 o=E golur d2d o8 JBA T B4
Artn 7pgsts o2e Uz A4

Guide-words (No, More, Other than, Part of)E &3}

da) 8% sotsts AAHY HedAEY 7Y

Hazard operability|- Guide-wordsg& ## ®<ol A&t B AL s A4
analysis oz oA Hojd g RES Fog
(HAZOP) > AEoofF 9 Al FE A AT dulo A& Ts
> TEUA, ok AL F 2=AE 2R A2 30 A8 s
» AlkdAY T A flE 84 Hute] F2 AES
» A FA FY T8 RES FUIHeE ZYHHS =T
Ewo] ¥
AFEEFA, AFA, HE BFEs AT AAZ)L d4EAQd

Hazards analysis

and critical

AR g =T

AE GRSl g, Ak Aol wWE ffs) g4 FAH ANRE

24, 97k, o

control points 7907 FAH
(HACCP) » HAE S EFT =934, 3, AESHA fdles
#d AF gob 9 Al A&
> AzFABR ohiet ek AdEr] wAdA A4 B
2UHPS 98 A
ol Halas e IS Tl A Aoy AIFE vty
Preliminary )
| o= mEe A8 82, A ARe ot
hazard analysis . N
54 AA, AE, Az"E 98 2y BES dZae B4 =T
(PHA)
PHAE= D 8 A" 24 7bsA et 2) T wE 74
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o] 9 249 A T A, ) 7t AH 2A ot
o7 74

» AR 71 A Lol oA e FFolA TE ALES B4

v
2
o
ofd
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>
i
v
N
e

Failure modes
effects analysis

/Failure modes

7153 o8 GAR MRS
FMEA/FMECAE Td3t= S=7% MIL-HDBK-1629¢} QS
900091 A A| A8k Sheet ¥2lS A&

effects » AEY FAHE AAE 5 HF A €59 EHE
criticality EUEH et &8
analysis » Ao} A Az ZY, Az ZYo] AFoly A PX=
(FMEA/FMECA) AdsFs EAsiceY &8
> A 2EE FHoREH RtEE ﬂi/&&% gpetsl=d &g
» A7 BEE FUF 249 EOgE
dolel e #H3 Ay 2 AEA ﬂxdé_’-r 3 S8 He(risk
assessment)E AA A2 F3et=t AREH.
. wAEN FAFE oldsta, AFH 1 ddS A4St
Basic S¢S & tE A< basic facilitation toole &3 &

facilitation tool

» Flowcharts, Process Mapping, Check Sheets,
Fishbone or Ishikawa Diagram, 5 Why Analysis,

Histogram, Pareto Analysis, Control Charts
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Quality |- QFDE Fd3te =72 F2 X House of Quality, HOQE AH&-
Function » O OkE MNETA A F8F JeEAS AAd &
Deployment » 2 FAAA APEHE WAFY FAEALR A Y FFY
=)

(QFD) IHNFAEAG dBZEFEA) HI7FE T HAF
3T
=3

[ 2] FMEA 2] (ol AD

mau HERM =x|Za
s - up Eal 2R A
B | o303, (35| 2umane 2 27| =2z | arpss =[x
zgms | nzelgw | (& ge/mAds |2 L | L. [£]n Argr HEMER =xe |5 a| =
‘07 ars SRR
o5 U U2 FARAT?
s
2 OFLE a Elﬁ g;]-_
SRR R 1 - EE mAL oy B
Step 3 o A o
=ln HE5
£712 u of ereio]
ZHaol o
oLt 78
| #7f?
@® RPN (Risk Priority Number) a
=zt o Ja= LB P——
_,Exl&;= Q:g:sg =t e Js;:q:a _-.r_Ergl b =4 A=K Eﬂﬂxlﬂ-i’-.lﬂ MR
azecs | azeldw | J|&| deaHus (o L | . Elﬂj Arsr ETE L =) =xne | S18i2(2
e =lg|l=|n
RPN = AI1ZF (S) x AT (0) x HETC (D) = 1 ~ 1,000
® X Apgh 3 =X Hat
_’lztii.ua- % a = pra) 0|4 =xj @t
L | L33 | 3| B2nsn HH A R ISR
s | =(F ol = g | zazx |=(N & =0l EIILH%(’J o=
BPALE = N
V
.~ L+ —1 15— 11 | ol /
Working Model S 1(1_
orking Model Step-
|:WorkingModeI Step-2 | - =X Abet D [agé :gl) t] -
VWVorking Model Step-3 = == “‘
< b HE= (D) 4
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[71¥ 3] QFD «21(F=2H; House of Quality) (<A

®
O,

Customer requirements (WHATS)

Design requirements (HOWs)

Relationship matrix

Objective targets for customer’s requirements (HOW MUCH)
Correlation matrix

Customer competitive assessment

Technical competitive assessment

Customer importance rating

Technical importance rating

30 G0 N ON IR R G0 g s
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¥ 2] daooFzoAe A =2 EA 9 AFHY (A

A4 F4 54 AW 94 NEy A
. o F o) e | e 54l B Fo wand
A1 A
oo mA, ) B | ol Hetn 2AE wEgeg 24
Descrotion) | gy 4w | sz 429 248 Asloh @
RH7 o] ggejobEd Eol
) HPLC/UV, ojojof g 5o ARmtEIH Y
el T 210
o HPLC/MS, K2 A7F| YA et el AL T
(Identification) GCIMS = EO] = O]X] %‘,Q.E.i 0431 Algﬂ_% %7‘5_]_0]] k]
23 Felo] By, el
o Az ojorre) guae 247 99
(Assay) Sol 52l o] glojof Hn we
2eE WL s g ngus wee 4w
(Impurities) 24 el 59 e A s
o 2] 31812
weEe o1F 549 240l Mg PHL
N e o | 2UECE IS And PEe
(Phy81coch§mcal =HE 5 A o oo
properties)
A A7NE §28&, AAEE,
A7 27 e = | A FOl 2 9%e nd & 9| 2A, BY
(Particle size) | 0 | oA AAS PHoE APL AA
a3 84 7]%0] AAHolok 3
AAGY T ol EAlsks A9 ookE
(Polymorphic XRD, DSC & |A&%F, AAEE g4 vA+=
forms) YF= s org
2 3
(Wat Karl Fischer®] | =29 o8 EajdAY #3129 | IAY 2
ater -
Contents) 5 A% ¢ 7% ANk .
ontents Bas= A
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7] BEeE
(Inorganic
impurities)

= 59
s/ n = M AN F7] BeEo]l £ EEE0
2 JbsAe] tg =AF 243 | BAVL HE
4

W3 77}

n| A &3 T A,

FAA 59

(Microbiological b = of ZAst HAEAY, FHAIF .
quality) TUUT T s 299 He 12 4 o
[ 3] A EF F8 AP Y4 F4E EA (dAD
A3 AN F4 54 AN FE A4 B HE 2 24
€= £59 37t Aol EEA FYH|E
&3S == A9 BRI A o] L-Eo X
&= AT F e AIE 20E Ndeke Ao
(Dissolution) v gk AP e A e 14 ¥ o
E=o ¥ FH o3 WIE &= N
21 AAE TalA AEsloF g
AA - S=3o| AVE AL BavE &EEY O
(28] o 47) (Disintegration) HEHo] Q= AFoll= B8l Aol A
-0 =X o
9 Ad AE =3 ZolZ A¥EW 7 &
(Coatoed taglet, BE[MHEE _:; jéloﬂvuolj _:;:_ g] ij ;E_oi] a%gij ;LL j—l—:;:i
. e rdl o [e) v = ety o |
Uncoated tablet (Har dneSS/ FﬂablhtY) /\] 7:] O]: i
and hard
capsules) AlA <8
(Uniformity of SFT AN D AFHA 25 233
dosage units)
T TF 58752 T F7F YekEel mxE 9
(Water content) | &3t 44 ZAE T BHdde SHE
HAdE e g 1ZAY mAE F= AP #H5H
(Microbial limits) | E}@/d0] e A5 AAHA &= T U=
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7T A
(Oral liquids)

AA #L4
(Uniformity of
dosage units)

pH

e 3=

(Microbial limits)

84 712 B34 2AS vEoE BYAe
AZ3h ok .

Az Aol MAE egjolut 24 9132 2
A e Uz ATol P MAE B
ARE N ARl A T 5 LS

HEA

wEd B 58 Ve A4 AR A o

(Antimicrobial FE7IE B¢ BE dACA AFY rAETH
preservative ZAS x5l Q3 FJHYE HEA S0
content) =A%
JrtsiAl gk
(Antioxidant g arslA o] seF Al8S A A sle]of &

preservative content)

==

TE=E
(Extractables)

dHE g
(Alcohol content)

+E

(Dissolution)

WA 271 =2
(Particle size

o] o
distribution) °° =uhe T oA
At Bt Zof FHo] A7) Wg Akl Boo
(Redispersibility) | A E4H3 38 7)Fo] L3}
s 54 AZ A FAHNA A HolHE Eg
(Rheological 534 EHREEMPE AL A
properties) W 9 88 7S B

A Fz3 A7
(Reconstitution time)

~H 5
TH

(Water content)

ATzt Bas Yg AZEL S8 3 A
58 71E& AAs okt




TARA
(Parenteral
Drug
Products)

AA FLA

A Eolg Bolo] W YmojoREe] YL 22
(Uniformity of | 4o o !
Sl e E Mdx] 3
dosage units) SASHL S EHAS 4% Y
5§ 7les AT ZAE HEoE HEAE S
PH AZslok
. EE FAHA AFS #4887 AT AY
Tk Gty s o g slee 2w ol
ARSI | oFd LUATHA mE AEEA Ad s
(Endotoxins/Pyrogens) | ‘B =2A AT 38 7ES HAoFS
NdAelE | AL BAel oE o8 12 ARl

(Particulate matter)

°F g

.
T

(Water content)

A FAA e ATAHE FAA AEU
A% ART A%el SE B A8 8 VE

HEA S
(Antimicrobial
preservative content)

HEA &F 58 71E2 o A 7 4
FEIIZE B BE GANA AFY PEEA
FAS FASR=E B ad FHAE HEA 5o

SASA

(Antioxidant iAo b AlEE AAlste|of g
preservative content)
FE= 871 - v A2l FEEo] Agsta bAd
(Extractables) = SO

Ag A 2~H 9
7154 AlIg
(Functionality testing
of delivery systems)

B

2LTE 1
AR 2ol FAF FAA dEME o2
A Azdel 54T BAH AP 88

22k (Osmolarity)

Ax 27] BE
(Particle size

distribution) A
A A3 B S0 Hxo] A7l W& dgrdd -5l
(Redispersibility) | A}

A Fz3 A1
(Reconstitution time)
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AN FAHAF(0)3), CPP)= “WHEo] TAH FQ& %@ EA0 FFES
ZAo) Bx= 3= TAL 1Ay Yt s 9 #ElsE ok st

r1r

Az 34 e B LS THE AFS ABAA AT 5 9

sgystel Aok olg AMAE AT B, 5, 4B,
S| W@ A4t ols) 2gx olokEe] §EE eistel
o BT} o= olofEel Bm AE FTAT FAE COAZ

ZAT8 AANA gukdozr 3HT £ e FAHE  FAHS(Process

parameters) ¥ #F2E5-J(Quality attributes) A= [3

m
B
P
)
v

[ 4] B8 AA 5748 ¥ PPel QA <A

Unit operation | Process parameters Quality attributes
Type and geometry of mixer Blend uniformity
Mixer load level Potency
Order of addition Particle size

Mixing Number of revolutions (time and speed) | Particle size distribution
Agitating bar (on/off pattern) Bulk/tappped/true density
Discharge method Moisture content
Holding time Flow properties
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Impact/cutting/screening mills

Mill type

Speed

Blade configuration, type, orientation
Screen size and type

Feeding rate

Fluid energy mill

Number of grinding nozzles

Particle/granule size
Particle/granule size distribution
Particle/granule shape
Particle/ granule shape factor
(e.g., aspect ratio)
Particle/granule density/Porosity
Bulk/tapped/true density
Flow properties

Milling Feed rate API polymorphic form
Nozzle pressure ,
e API crystalline morphology
Classifier . . ;
: - Cohesive/adhesive properties
Granule/ribbon milling . .
, Electrostatic properties
Mill type .
Hardness/Plasticity
Speed . .
, : : , Viscoelasticity
Blade configuration, type, orientation )
, Brittleness
Screen size and type .
, Elasticity
Feeding rate
High/low shear granulation
Type of granu?atlon (High/low shear, Endpoint measurement (c.g,
top/ bottom drive) ower consumption, torque
Fill level P pHOR, TR
, L etc.)
Pregranulation mix time : :
B .. | Blend uniformity
Granulating liquid or solvent quantity
. , . Potency
Impeller speed, tip speed, configuration, Flow
location .
ower consumption/torque Moisture content
Wet IC)iho er s eedp confi ur(elltion location Particle size and distribution
ppet speed, contig ’ " | Granule size and distribution
Granulation power consumptlon

Spray nozzle type and location
Method of binder excipient addition
(dry/wet)

Method of granulating liquid addition
(spray or pump)

Granulating liquid temperature
Granulating liquid addition rate and time
Wet massing time (post-granulation
mix time)

Granule strength and uniformity
Bulk/tapped/true density
API polymorphic form
Cohesive/adhesive properties
Electrostatic properties
Granule brittleness

Granule elasticity

Solid form/polymorph
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Bowl temperature (jacket temperature)
Product temperature

Post mixing time

Pump Type: Peristaltic, Gear type
Granulating liquid vessel (e.g, pressurized,
heated)

Roll pressure
Auger screw rate

Appearance
Ribbon/particle size and shape

Roller Roll Ribbon density, strength, and
oller type -
compaction Roll y% thickness
ol spee Solid form
Gap setting Target weight
Weight uniformity
Compression speed and force Content uniformity
. Hardness
Pre-compression force _
Thickness
Feed frame type and speed .
. . . — Tablet porosity
Compression Hopper design, height, and vibration .
. . Friability
Tablet weight and thickness , ,
; Visual attributes
Depth of fill _
Punch penetration depth Moisture content
Weight of core tablets
Product temperature
Total pre-heating time
Spray nozze (type/quantity/pettem/configuration) | Appearance
Individual gun spray rate Visual attributes
Coating, Total spray rate % weight gain
. Pan rotation speed Film thickness
Fluid bed L ) . .
Atomization air pressure color uniformity
Pan Pattern air pressure Inlet air flow, hardness
temperature, dew point Exhaust air | thickness
temperature, air flow friability

Product temperature
Total coating time
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5.3. A FZAEA(CQA) & AN FAHAHFT(CPP)E TLA
HFAY & (probability), 7 &% (detectability)

e Aol me depd
ag o AAsr] Wi
MAZZEAXN Qrof HIFe

- 71

st7] woll, CPP A 3]

Halrisk) 58 Falel Az =(severity),

Aol wet AFEG wekA 9 FELS
Atk ey CQAE dadoz 939 4
el wel Aol weh @A Feh
MAEE CPPE M= AEx

B2 Az we} xR e

o]3} QTPP)d 7]&¥ nlo] wat 3z}

@ Ha® AP/ B A A2 5

CPP 4% AlE ool Agg 1

@ #A" CPPet CQA Alo] ¢
assessment)?} #3542 LAE 7H
Aae dd/astz 717 24/d 8
o]} DoE)/& 2 98] #2](Quality Risk Management, ©]3} QRM)

A 2] &4 A (Design of Experiment,

@

o3t ZAo| A2 CPPZF 435 ABA

© T3

@ de] A o] gaa

CQA 3! CPP= 7fEstaiat sh= ofofie] A¥ 3 54 we a2
Fdo] mA

Atk CQA 31 CPPell thgt yjefo] A &3] o] Foixr o] 50
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(2% 4] ANBAE Ao B o

rok
.
(L
iy
ro
i)
N
)

Criticality 24 & 37t
AR BB

- oo HL =
Cause & Effect Diagram

M M-
- o071 BHL g

QFD{Quality Function Deployment)
X-Y matrix

QTPP

. ¢

CPPs PPs

CQA

|

=7| sl 7t
(Initial Risk Assessment)

ChMAS MAS

=

HH

m

w1 0%

=i A
ogH | ox 'E
= M L

o pit o

ra2 >4 H

Mo = 1o

W o J

do2t

2l

okl

]

=
ke
okl
o

TAE T
4 95} 271 2 27

- FMEA{Failure Mode & Effect Analysis)

CPR T
5 ELER
e (Risk Assessment)

a8

40 L

High Risks

CAFOI AT 0]~
(Design Space)

COAs
CPPs

- ZHESIHE(Overlay Contour Plot

-
H]
&

- Design Space 24t E BHEEE
CMA 5L CPP R 7t

2loh 37t

Scale Up (Risk Assessment)

- Scale up®| T2 2R el MET-
Viediom ale up® T2 24 ol HE+

Risks

B TO vlol Bel AEHA
$/5) +=£{Rizk acceptance) A 3 &
g HAl

el fE

(Contral Strategy)

CPPs
CMAs

| o
bt =
okl ==
ol e
_—
o
1ok (ot
oo
o ot
okl okl

Bl
=1L

_24_



FDASl SWA(IR Tablet) X2 AR W< HEsto sl B7HE AA
T+

StATH dEYoFF 9 24 E, FA sty 247 93] BUtE AAEA T
O 938 52 =3(High), THMedium), S(Low) o2 FH3t] YER 1L
Ao Z+ CQAdl HF&FS v+ PPse Ao tish eld3d ZAE
Mseste] 93 BrHE T
@ W5 ofFe A4 dRoekFe =4 54 e =7 98 #UHE
AAZ & AAS A w2 4 AAHS B3 Al FESE EE T
AE AAE ZAE tigk sl HIF Al Frhele] HalHIE A Aska
olof gt AE FF& ALAATH
@ A=Y AT 27] Hs) Briek HHE & s HIHE AASAT
@ FA4 gt 7] 93] Hrie 44 A FEF2] CQAsoll tisl ZF &4

ALA 7}
H

o L oof
2 Hor o o

i

o] L&A (IR Tablet) B tiste] “[E 1] 9l BH7F =F 2 HA”
A Mg FMEA®H QFD =75 ol&3std AFH H7tE AAste, 1 A3 E
H] 13} T}

7.1. FMEAE

&3 AFH As)@7E A 1

o]
FDAS £WAH(IR Tablet) 22 BF4 H7PIH 59 vl FMEAE

gt gol 2 gstel 98l BrkE AASAT

@ FMEAS] A% Hr7la 4o wel o8 WHo] EAsty gukx oz AHA
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@O =71 SAsh B7Eel B9 7 ARl @& s
RPN #& E=Zsta ol wat fa &
LHERA AT

FMEA sheetE 83l F71x 03 FMEAES 2AAYETH o] E3
s

A4 98 D AN BOEE o] D= A1 =S A4SAT

27] Sls1%7t A

T E CQAs PPs A= | EAE | AE= | RPN
Acetriptan PSD 3 4 4
Acetriptan -2+ 3 4 2 24
Acetriptan &7 2 5 3 30
H7HA 5573 2 3 3
374 PSD 1 2 3
A7HA A 4= 1 2 4
A7 2 I 1 4 2
A_or =k A7HA = ZF |} 2 3 2
&3 =% TR TH 1 2 5
RS £ &A 1 6 2
&% 23 £5(rpm) 2 4 3
RN 3 5 3
Intensifier bar (on/off) 1 4 4
E37] fill level 3 5 3
Holding time 2 4 4 32
E%7] discharge 2 3 4 24
Drum-to-hopper transfer 2 2 6 24
A4 FHEE=ZRHE) | 1 2 2 a
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FAE, FDAMA AAR -3 £ 8 oY A A5 bt Z9H
27] S8 W7k AvE (29 6l 2
(1% 6] FDAS] A 2 £ 8l e 34 Wil tid 942 7] si87h Azt

Process Step: Pre-Roller Compaction Blending and Lubrication

Output Material CQA: Blend Uniformity

Variables

” Risk Assessment ||

Justification and Initial Strategy

Input Material Attributes

Acetriptan PSD

The pilot BE study indicated that a dgp = 30 pm is
needed for bioequivalence. Based on several lots
of acetriptan analyzed during preformulation. the
drug substance meeting this dyg criterion has poor
flowability (ffc < 3.50) which may impact BU.
The risk is high.

The specific energy of acetriptan Lot #1-4
indicated that acetriptan is moderately to highly

Excipient flowability

ARciciptan colicstvisiess Irietinsn cohesive which will make achieving BU more
challenging. The risk is medium.
The ffc value of acetriptan Lot #1-4 suggested
Acetriptan flowability Medium poor flow which could impact BU. The risk is

medium.

Filler comprises the majority (~ 80%) of the
formulation. MCC grade B02 and lactose
monohydrate grade A0l are used in a 1:1 ratio
because this ratio demonstrated good flowability
(ffc = 7). Glidant and lubricant are used in small
quantities and are unlikely to impact BU. The risk
is low.

z7] Yl H7F &, A-4F 25 2 Y FAHES HAZsIsl f3 FES
FAaANZ1a YErE AAASIE oY, A3t XA Hriel 53T
* X 3 Qs|Hrt W
@ Zxo met Ag 9 FHrE AAS 3 HAS T Y FIE HAA
7] 9siA A Higk A4, QAR AEEE AHrisigon, o]
2 RPN S A ==3F¥ T

@ =3 Y3 F2o A% A=
g AT 2AE

of we 93] + 9

(o0
==

b 276 A4,
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rok
e
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o
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Y

[9 7] FDAS A-¢bx &9 9 2d
?ls8 7t A=t

Process Step: Pre-Roller Compaction Blending and Lubrication
Output Material CQA: Blend Uniformity
enough to accommodate different acetriptan PSD.

Variables ‘ Risk Assessment
Number of revolutions an in-line NIR method was developed for

Acetriptan PSD
blending endpoint determination. Blender fill
Blender fill level levels from 35-75% had no impact on blending
endpoint. The risk was reduced from high to low.

of

Justification for the Reduced Risk
In order for the blending process to be robust
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i
o

g 9] A E tigk QFD

ZHHEIS|2FF CoAas
B | #2Eqgd 8 e s Score Rank
Blend uniformity 3 9 1 1 60 6
Blend assay 9 1 1 1 38 10
Blend bulk density 1 1 1 13 23
Blend flowability 1 1 1 13 23
Blend compressibility,
F.}. ty/ 1 1 1 11 25
compactability
Ribbon thickness 1 1 3 1 24 18
Ribbon density 3 3 9 1 70 3
Granule uniformity 9 9 3 1 a8 2
Granule size distribution 3 9 9 99
Granule flowability 3 9 3 69 B
Granule bulk density 1 3 1 23 20
Assay of granule sieve cut 3 3 3 39 a
Blend assay g 1 1 1 38 10
SUHB4dE - -
Cirtemidiated GAS) Blend uniformity 3 3 1 1 30 15
Blend bulk density 1 3 3 33 13
Blend flowability 1 3 3 33 13
Blend compressibility
5 1 i 3 1 24 18
/ compactability
Appearance 1 1 10 26
Dimensions 5 5 5 5
{length, width, thickness)
Weight
g _ 3 1 3 29 17
{individual and composite)
Hardness 0 1 3 1 21 21
Friability 3 2] 3 1 30 15
Content uniformity 3 9 3 1 70 3
Assay 9 1 1 1 38 10
Disintegration g 45 8
Dissolution 3 1 9 59 7
= 3 5 5 1
QFD score
120
100
20
E
(=] 60
&
40
m ””l [Tinnn
. 111
B T T R e A N i B e T L S W& 2
SP \@Q“ QSE.} \‘R"{\ %6%@\@\\\0\'@ (300 q‘"& 'b‘;;b ’a"‘;b Y""‘;b e,*‘b\ﬂ%ék‘s‘\&{‘%é&q\é‘%“-o@ \‘6‘\*' efb\c:b‘\e:, ‘-390 Q‘??'\\&:e\\aqﬁ&
&F 8 B EP P st & & & T LIS
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[19 10] St =oll thdk QFDY Pareto analysis 2%

Pareto chart

200 B0

ol
IH
L

Granule size Granul le Ribbon Content Granu le Blend Dissolution ZIE}
distribution uniformity density uniformity flowability uniformity
Score 99 S0 88 76 70 70 69 46.5
222 9.6 8.8 8.6 7.4 6.8 6.8 6.7 45.3
e 9.6 12.4 27.0 324.4 41.2 48.0 54.7 100.0

8. #{0i I M3 dAE
Aol Bt AAD o aEsiof & IRkl AR B HUF FE S8 oo
ANAY2ES 53] AASA.

YRIGE 549 [

EXFAAFEZEL S TFH5= AAS 7}0 dS H7}sh7)

A7 &< fste] AEo oFES B4 thd AP s & B ETR
[ kA gfekEe Fdo ¥ Fv S48 TR

AT EA o] [ FA53Z 299 (Quality TPP: QTPP)<= RHE3H7] 93l %}‘(ﬂ

W o5 W Hojokst= CQAE FHeton, duofE SA el

SR e FF CQASl HF 27 3 %7}73: APsta, 913
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Ir |

L] gA o efFe] 74 Sd=A 7hs7del %L E= A7 S

A7 Al 3t el AT Bristdlen, o mE SAARE #
A3 B} - AN B =71

Ay & | O dB5SFFH HA7HY EF vle 3 2axd d4o] Adz

ojFojon, wigAgddel da BedE & ATk
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0 27] 918 W7k A%E wgow $u4d 98] B Aol
=HEA AAEHRAETR
0 54 A3ke ofms onE 7 Jerk 57 AnE v
o= YA AW7E g gAlzgo]x dAo] o] Fo|HETR
%2 FMEA ¥ A& A 371 35
0 427 PMEAH &ol Slo} 713 2% 7 89S H83nx s Aol
AAE, AZE, AR UE 43T 57 2 Wplze 4Rl oo na
44 ot 2A7 B
O Ag7tee] 34 917333 Bt RPN Ao B Fofd Hepol gk 27}
AN RA=71
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