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ABSTRACT

Purpose! This study proposes the application of Six Sigma management innovation method for more systemati-
cally enhanced execution of Quality by Design (QbD) activities. QbD requires a deeper understanding of the
product and process at the design and development stage of the drug, and it is very important to ensure
that no fault is fundamentally generated through thorough process control.

Methods: Analyzing the background and specific procedures of quality improvement based on the drug design
basis, and analyzing the key contents of each step, we have differentated and common points from the 6
Sigma methodology. We propose a new model of Six Sigma management innovation method suitable for phar-
maceutical industry.

Results: Regulatory agencies are demanding results from statistical analysis as a scientific basis in developing
medicines to treat human life through quality improvement activities based on drug design. By utilizing the
education system to improve the statistical analysis capacity in the Six Sigma activities and operating the
6 Sigma Belt system in conjunction, it helped systematically strengthen the execution power of quality im-
provement activities based on pharmaceutical design based on the members of the pharmaceutical industry.
Conclusion: By using QbD Six Sigma, which combines quality enhancement based on pharmaceutical design
basis and Six Sigma methodology suitable for pharmaceutical industry, it is possible to obtain satisfactory
results both by pharmaceutical companies and regulators by using appropriate statistical analysis methods
for preparing scientific evidence data required by regulatory.
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1.4 &
20054 ©1F AT 6%rlel HYH PAE Hol |okEe] FaFvbe AT uHskst I W AR A

T Ae] STl wet yehue o2 AARA S AL T1xod e ArAloltt AlAl kR Al 20161
12149 =22j(eF 1,430% DFER 7% dlo] 4gAE Holw 2025W¢= Ho) 3% 2e(eF 39003 H)7FRe]
Agos i g deltt. = Ak el G ol AdE(23%)2 WHEA(18.2%), 31°H8.8%), AFEAt
(4.1%) 50k et ol okme] /i 8L Ak =l A oJefEe] mdl st AS F8 gEekl, FER 9 R H|
£ 2 AF]A Hl*‘Lo A2 G vk TUle] Al AIEe] ookEe] /ETEn Aol A4 8Tt 5
A Fap ko zol e 71diE 4= Iti(Yim, 2018; Kim and Rhee, 2020).

oekE A7 A 1 =3 Quality by Design, QbD)+= 19921 Joseph M. Juran A7} Aotstdic). 4

Agelu AAE FallA gre 5= o, Wk delee FEe] grE 5 gk FAslh vsat fFHA
(EU), YEo] F=o] =of 1990 Ayd ZAQJekE 74288 2 A|(The International Council for
Harmonisation of Technical Requirements for Pharmaceuticals for Human Use, ICH)9] 3+ (Quality, Q7}°]
=l QbD Aol A E At ICH Q8= ook 7HE Qo= 4 flaf ¥e] Ql0ol= o okF w4 A7l
Qllell= meferd 7 5 Az w3k 7ido] Ar ¥ o] vt ICH:= =7PE a7AFo] Aol gl = o] ek 517}

271 5 U AlokalA Sl Jole L AIeIA] BashA ere nlgt Ao 24 Fah Al cla) o] oREe
N gt Bt AAE }oq B W FAFN Bololel St BAE B2 98 HESAch Seehe

6l = 201610l ICH3| = o= 7k grh. ICHE ook 317 v Q7 AKRe] A4 Z8o] =8 HH< =4
7]=Foltt. ICH Q8(R2)0ﬂ/\1h QbD7} 7Hg WA RS Asto] AlAbgts i BebAQl Vo R 4 913 ¥
7V whgo® AR, AF ol A, 3 olsl. A, §A HelE Adxshe AAA] o FHLEs}
gk Waolgtar Aelskar ItHKim and Rhee, 2020).

20199 A AAE Adw oz weed 2y Aejint opel 2009 A1EZFALE wol = ) Aok SAE ]
7] ow s Bl Aakgk wlale] 9lof 9f7]E SHESlTh S ok JiEstal S Qe SRR AR oA 9

AlFrae] e Il ghe] A Ay A7l = AT 201319 UNS A<k Akl o] Ef=rol| vt o]&ES Al o}
et A A o Aaketal e eA7E 2 ek s gk slalababelgtar stk AlAlel A 71
Z A AL 1=(40.2%)01 L, FH(13.5%) 8, AlA o oFsF A7) ARt o] 3 Afrakal vk = =W 419 3
At =] AlefAEe] WAE7] flsiA = QbDe] A-8-o] AlEsitt

U Aok LW AES 2L = SAPE QlaL, Esek A 10de] A QF B AATIYo] B ALel HE ol
A A= QUAIAE FABHL 9lo, L] AR A o] o] Fo A= Aol AL, A7 HS AF Lo
U At ko] QbDO] E9e] oA BoAS AR AASHA] Fatal vk tlEo] FeAd oS T

A3l Qe o] & ofWA A&t AF Aol wrdsoFdA] REa1 Q)= Flo] dAorh Aokt -3 7T
A Aldsks AlEuel aso] ek 4= gle ARSI, 2o RE QbD HREAE §le AloFs|ARE o] QbDE A&
g 7k glek ol 2 =i dFHoR le%z‘)_ﬂo]: st QbDE =Wl AlokAbEel 2710 Akl WAlste = Sl
derow 7|1E0 FAAFAARG 64 1utel] H=3ste] QbDE M Itete= As AEs3lar, 433 AtelE A4 2

= A3 QbD 64 2rkE Albesich

J}U
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2.1 ICH 7}eo|==kel

ICH 7Fe] =212 IA 47F 2 &4t} Table 17} Zo] A WAl Q= F4 7ho|=egpQl o sy oofie] Bva
e 7lE PEA 9 GMP 93 #eE ntgeE fokE 4wt x3Eol vk GMPE Good
Manufacturing Practice] °FAt=Z $-5=3F 4 s Az 3g8h7] Aste] B 389 St o2& AR
AT 71Fo|th 1962 v|ddk A% o)okx  #1EH (Federal Food, Drug and Cosmetic Act, FD&C)2] 714
HEQA A TR ARRESIY. o] T Q8FE QLIZ7HA7F QbD & Zpol=elRlolth. F WAl Ex
Efficacy 7Fo| =81 024 I daglel A7), 4=, ohdg, Bl dd 7hol=elels ¥3s8a i, M2 3
EH-‘?] Hpo] @ oJ ok, ok st KA 71w SOl ek ARt tHETh Al WA St Safety 7ho]=ekql 02 eh

g, FAEA, QYA et Abere Edsta 9t v H o2 M2 Multidisciplinary 7Fo]=8kl o2 QU E, S
7}°]Ei THEA B g5l B3 7hol=edlolt)

Table 1. ICH Guidelines

Q E S M
Quality Efficacy Safety Multidisciplinary

Stability study of drug and ICH Medical Terminology.

Impurity management Guidelines for the Carcinogenicity, Common Technical
standard Flexible design, implementation, | genotoxicity, Document. Electronics
pharmaceutical quality safety and reporting of | regeneration ’

.. . . Standards for the Transfer
control based on GMP clinical trials toxicity

. f Regul Inf i
risk management of Regulatory Intormation

Table 2i= ICH 7}o] =22l QbDoll ¥ Q8, Q9, Q10, QLLel thste] HHH 0.2 bz Ao tha) £}
sl

Table 2. ICH Guidance Document

ICH Q8 ICH Q9 ICH Q10 Dev;ﬁ?ﬂiﬁ -
Pharmaceutical Quality Risk Pharmaceutical p.
. Manufacturing of Drug
Development Management Quality System
Substances
Understanding and' Understandlgg and . Maintain and control QbD relative to Design
control of the Design control of Critical Quality .
. compliance Space

Space Attribute

Alokzol A1 - (New drug applications, NDA), 94kal k2134 (Investigational new drug application, IND), 4]
AU o] ekE3| 7141 H (Abbreviated new drug applications, ANDAs), AJE&-¢] kA ok<=¢] A% (Biologics license

applications, BLAs) 2 7]&% Aleks9l 214 QbDE Este] AlEsh= 7o) &7 skar i, CMC(Chemistry,
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Manufacturing and Controls) ReviewerEo] AEZ o] ICH 1#4¢ Z 4o A &o] HosirteE AL ealsla &
g3kaL ol tigh Al tiate] CMCHENA 9] ICH 1149 #-&dZ o] dasdct F8 W%Ei{— & 7121 'é/ﬂ
£ ICH Q8(R2)l we} FA=%ABHQuality Target Product Profile, QTPP), #AE2E

Attribute, CQA)°] E3F=ojof b, ICH Q8(R2)ell <71ate] o oFe] 7l Bl Aikabgell thgk ol a7} & o
Aofofrt gk}, o okEo] QP I 5ol WS T AF du=d WA 2 dHETIA el #ek gl &
7 Aol Z1AlE 2sE B 3 A el il ICH Q9oll 71A1| WS AR&ste] B7tsfof ghrhal WA o
ATHKim and Rhee, 2020).

2.2 QbD 23}

QbD= ook AA 7k FAuEstE Awsich 214719 GMPE & & glon Hd 71&S g838ke] ofof
= *E*P FANA AT 5 Y= AR S ASeka EAlO 4 HAT = s AAA o] A3

FAFSE 918 QbDell digk #ile] A a1

_u
H
=
)
E
N
2
il
Lo
uy
fru
i3
Y
(e
i)
Lo
12
>
ol
Lo
0,
X
X,
2

of o ks %7‘] H29 7)E BA2 AoF TS Fal o FES AEIA Aol A Tt e AL
A=, Aok T8 =4 54 34 HEE AT o) Ay &3 2 1S APk, 9 ¥ didew
@ MHE AT R HA 219 IS AT 5 glo] FHo] F& YoES MEah]ole= ofelwo] At ¢
oFE ol Aol F4 540 die #elE ded AlF HAES S8 HElstal, Ae] wiA| dHolB & E&f 1A=
AR Eo] T4 whejoll e ofHgo] vk SAfl Al AlFsfof ok oo AN FrEA Y B FE w9
& Ao FAEA 1] AV B Estal, 34 21 aAsta AFA GR TS 7HE A FHsle
b, o]#3k oJokE sty FA #ele] 7]E WS HAE oFEsta Qo] ZREF o7 dHA7F 9ltkKim and
Rhee, 2020)

QbD WA 7| WA I RHEES 7HIT #Ako] QA I frad o] oA olokEel F4 EAS el
oo W AloF TG B4 SN 34 MFE At HA 21E ARAAYHES F3l ot $Abe] by
W FraAddA F4 54 Foprbe HAoA AF] Wig ofsirt Bestal, F4 548 54 5S4 34 W
AAA7= HA o] &gl gk olsf7} B astrh A o

£ oJoFES e 4= 9ltHSara, 2020).

2.2.1 AFS olsf

AEL] ols) @AY HFE AHEL AAEAEA(Critical Quality Attribute, CQA)OITE WA FA =
(Quality Target Product Profile, QTPP)S A3slal, QTPPY ¥A ALE Aehslr| €3 A4l A g8 24 E
(Quality Attribute, QA)S A3t QA F ABErt 2 58 CQAR A= Aotk QTPPx Hi 7|&
= Z8AY 325 wulE Zdenh gl dvd, CQAT AFA AxEA §lg] S 3104 o8k, w7 Al T2kg °l8},
AAE7FE =8 dem ofshE ZH7He] QA T CQAR 3dsly] ofe]e AL A&7 Ed7t dv dA&7E =
g2 xFEan] GRS ddsty] o] wjitoltt.

QTPP= ¢7“°l b= wde G| 97 oo oS54 A SAdola, ooRhe] P frade At
=]

|

9O RS ek ik A4, A9 B4 A1, 5 A, B9 A 24 HES A} 9E EE oFE
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2.2.2 3749 olsf

TA9] o3 B HF AFPES AT G(Critical Process Parameter, CPP
Material Attribute, CMA)¢} 2757+ (Design Space, DS)O]E‘r CQA°l X #ol Jgks
CQA 54 EA7L gl =l A CPPE] 318 W99l DSE EZ&3te @t ol& o] FAEA 0] &g
=9 31994 o]ate]H, CPP= ©rstE A3 @o| i, DS= 3001 o3tz A

CPP= CQAY 83 J&s v il gwroltt. dAslof & 379 F4

BUEE g el ofof ghrkar ICH Q8(R2)7ke]=oll 3}kw o] Qlut.,

a2
jubad
it
i)
_IllTl
6‘
=
[
o
m

BUO

(Biologicals Unit Operation)

Input Materials Qutput Materials/Products

CQAs = f(CPP1, CPP2, ...CPPn, CMAT, CMAZ, ... CMAN)
Figure 1. Relationship between CMAs, CPPs, and CQAs

Figure 1> CMAS} CPP 1311’ CQA| gt Aol sl vFepliith. CMASE CPPell ¥l 34 Wsd2 o
=9 ¥4 WE, 98 FIPA Ax FA wEl wel wA) ook M 2 AFY ¥ 5
%238 92 CQAY °ﬂ§}% T CPPS CMAE wotstal #ejshe Zlojv, AR A7 E nigoz dh= 3}
Al SA7F S wofof SHKim and Rhee, 2020).

DSE 2 BZy dvky T4 wel £ W] g A 23ty 452402 ICH QRR2)7Ie| o] A4
o} gith. TFAI7I el A= DS Qo Ae] WA AL *‘Zﬂ HAOR BA ¢, o]F Hojue Zpout WHoR 1B
a1, &7F 71l WA 2aE dof gkt ek A A EH(Design of Experiment, DOE)S &3l 540l o] 79
A @A AgsioF stefe] 7hssthGulin, 2019).
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2.2.3 37847

DS7HA] Aoj®l CQAd FR38 J-S x| W4E5<l CPPol| tis] 54 ¥ #t stollA #42 A& 98 A=
S A= Aol FATAFGAANA e H 2 Control Strategy, CS)olth CS& % ] Aoz AE 2 FA
ol & v o & e AF FEE BAASH] Sl A vhef wetelgkar ICH Q8(R2)7ke] =0l AAH <] 3l
oh AR T ookE YEe HE W 54, A 2 A o 23, 34 ‘44 {’t Ao, AF AFE A 2y

B 3 ] Wy 7] 5ol EEo] JHHICH Q8).

Al 57gol ek ofsizk SeiE QbD Aol we] WS Wgdo] wAss e By AAA oR vefsal
Z7] @A el s dstetal HF AlE A9 2e4s A4 s, WeA dEs A% welel tsl ot s
Aol 7} strt. CSe= Al B a4l tE olslE v Fy¥al, &4

2.3 6A]29 HE

6Al k= WHA7] o] A MAIA o2 S8H i A8 u e 7Y AGFA 7ol & ws TEA| A AR
1009 7194 = 80% 7ol 6ALrkE 3|Ake] Al 7IH e g Qe ettt Aue LG 1w 64

O 2 Aldstal Qi) 641 vk AR A on R 6719 AR Vs E shal, 10080 5 3.4709) E%F 7hs
e 7 E B2 7Y FA FEs YuE) i stk sAlol 6A ek 799 anfEsket Hekah Aol wHAS)
£ sk F3A 7IXHKim and Rhee, 2017).

Define, Measure, Analyze, Improve, Control 5512 A4S e dst WA ¥ 95 o Z212 wa DMAICE
i §-27)% gt} DRI Define @Al 24 #HA1E =&3 w4 o} /)4 vl Project Y A7 iAol tigt o] &
2 27 5& 7148k, Logic Treet} Pareto Chart 50 AFgHETE ZQAdlE E27)547)(Quality Function
Deployment, QFD)7} AF&E Wl 9, 1R =934 (Failure Mode Effect Analysis, FMEA)©] AF&-5]7]| %
3t MeHAl = Measure @A Z A A% Project YO SAA AH0 3 A5 AN Gl Aol AUES 3eld}
i, AR & F A5 E A4 (Capability Process, CP)Y Zzko & =Asto] vhepdtt dA 58 A
of /\e] Wks U 4 Arh AYAE Analyze @A E Project Yol 43& F+ X TollA A2 X
S o]tk Apolu Alzzmbell A= g Hol] shuto] XE ZHA|Rh F AR 6411} 7ol A= thekgt BAIA 4 V)
KeN

|

53]

g835le] JFE FE AHAAE P-values &83to] 2% 3=t} (Kim and RHEE, 2017) I9H41E Improve %

AZA AgAlA 2He X Aase] 35S #4385t Project Y& /Alshs ©Alolal, T2 A3AIE Yo &4
ot o] W AR EE ARAG T F2 oA I BRI A vheEdy, TR AHEE
o}, wpxEto 2 CtAli= Control@HA|24] Project YO S 1A sk AlglS st 93 T+ ¥4
I XE5 771408 EUE 5, ] %0 Oﬂ og MES Aot &sS st el gl CPpel 54 w
o} ohefek Bl et AR ET He e g dlo]gEe] 3xTHARE Hojub= A& A 818 9o, 14
Ehbr] dE SES 7 9% JHHO] ‘JrE]r o= o] A2 st wE 2AE T s RUHE 7%

EIA & A sk

=
& M3 gtk 5EAE 2F S AL SRFAG D nEd, S48 £ s
4 QA3 7l Fo ANEE ool B BuIE 22 e B
Rhee, 2017; Choi, 2021).
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2.4 QbD A%} 6A110} YHES] v

6Al k= o okEe] i F-EAMEL gl E (Recal) S WAISkAL 2|54 S SR8kt mgo] B ofokE Al
Z F4 7Holgtar mlar 2EoeREotd A (FDA)S] CDER(Center for Drug Evaluation and Research)
OPQ(Office of Pharmaceutical Quality)?] F 24291 Lawrence Yu ¥HAFF 2018 ISPE A& A2 TG00 3
A& ‘o]ekE EF49] v (The Future of Pharmaceutical Quality)' 8= Zﬂiﬁi ook A% HHe] 6A] 1} 7]
] ESlol FQo gk AFRS ek QbDE BESH Al AN Bl Al 2 3 vk A o]sle} Ao
= g T4 998 A3 Balsls weHo|w AA A ookE a0 g ;\1 QbDE E3) @A 2~3 A 10}
T 9E FAFTES 6A1av 74 22 4 JtKKim and Rhee, 2020).

Table 3 QbD W] Mz AL} ARR-s)= = skl 6A|1rke] WA|E ARSI FHFelA 3
gefaainh. QbDeot 6411k Ao 7P & - E A A7 S &egthe Zlolth QbD THAldA o] ALE-H
= BAVIHET 6AanF Ao AR E SAVIHES] FEETS & 5 Stk QD] A WA gL B
AE FAEFAE GAl= 6A12ke] A HA GAIQ] Define®} HS8lth 7141 9] tiade] Hi= YE QbDoA = &4
FAEAYD RE23 6A v 2 A= Project Yt F-Et) S& 722 sjdolth. MNEAEAN T A Y
T & 1 6A|2mF WHEL A AHPotential X), 7}Fe1Ak
(Possible Factor), ]mo]ZP(VHal few or Big X)g}1L H-Et}. QbDAE TA3} E4d 72 R3] CPPY CMAZS
Zv7y PP} MAo A zH=t). o wf) ARR-E = 7ol 1R =g (Failure Mode Effect Analysis, FMEA)2] €]
&3 7HRisk Assessment, RA)H“% = 714 B9 A AHEEE e 7HRisk Priority Number, RPN)o]th
(Cho and Lee, 2022).

Table 3. QbD Phase and Six Sigma Phase

Step Product Understanding Process Understanding Process
Control
Quality Critical Process Parameter
Execution Target Critical Quality Design Control
PrOdl.lCt Attribute Critical Material Attribute Space Strategy
Profile
Risk Assesment FMEA(RPN)
T-Test Correlation Analysis
Regression ant Logistic
. Analysis, F-test
FMEA(RPN) Fl'shbone Equivalence test DOE,
Use Theoretical Diagram Non-inferiority test Response Control
Tool b eko relce; FMEA(RPN) %hi— ¢ (; 3{ ?S Surface Chart
ackeroun DOE sduare tes Method
1proportion test
2proportion test
ANOVA
DOE and PAT etc
Six Sigma .
Define Measure Analyze Improve Control
phase
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QbDo M &= FAEA7)4(Process Analytical Technology, PAT)S =381 thEth PATE 349 &8 A
A

>
N2

X8l HF AF FH AFEE BEs] fete] U=, 8 S=4 221 349 4 4 AT 845 A

T 1 SA 278k AloFeg Y A&5A £ 3 Xﬂ‘ﬂg e A S T AR o ZA QbDAA sk
A olFE % HA 2o B 4 9k FAHY BE T2 ¥dEe] lFal dyEofof sfal, 11 HAES
7ol el Ao 4= Slofof s, AlFe] FE 54 52 Ao A = qlojof gt a4 olsfe] H=ot
T4 93] A= A4 BAILE PATIIA Y Analytical®] v+ 53 X (Integrated Analysis)9 7@ o2 3}st
A A, 2gA 24, mAESH 24, 98 a9 24 9 e SAH 242 £33 tHLee and Lee, 2021).
QbD7F Az3hE PATE 438w Ao AxA 53t &5e] A9E & 4 9on, 7MHEe A 2~8(Cyber

Physical System, CPS)Z} 2 dejo] AAAe ~ArtERNED(Smart Factory)olr/} & 2= A X Continuous
Manufacturing) Aol A3t 349 AA7F A& (Real Time Release Test, RTRT)¢] 7}aslidt) &, ZE A
AEA Y] A AE Ao]= GMP 7|&d ¥-gelloF HKim and Rhee, 2017).

3. QbD 61w} Algk

%ﬂi

RN HAATE GO Ak Aol QbD WY FoE skl 43t FH AFH A
ol A} AT 9 HHHES A E3lo] [G3E AW IR Aast s ulero 2 A okd A A A
QbD 6] Z1vt AEA| A9} A7 QS A =] =US AIRTE Sl Aokl A= QbDE A7) fleliA A
I RARAR kel LS| Pol A R ATEE Aol AnUE Fal 495S mgala o dH Al
%2 o3 B9 QDY AA ZRALE FE olss FHa vHA o NS A8 BA7t vk
|ef3] ALl Al QDD E WhHE Al7]el m=]istar Al sketr] ffelA = e 547 9 HMaster Black Belt, MBB)

FLER AR} LZAAE A|F3|A} wEH o7 A8 QbD 6A]1utE AV SkaA}b Skt

N
o g g

Y

(

Bl 19 =

L

o,

3.1 QbD 6A]1u} HE HA|

QbD 641719} GB(Green Belt) 24 9] A2k 712291 SA wol tiafl Aasro|ct, 2249l wsolu} 1Y 84
F QL] 712AR1 FAl tigh ShEE W §, QbDO] MEHAQ] W&ol ol QbD 7]EEA HEE 3Y 1H
AANEE v 725 B34S 53k QbD 75 AE o438l QbD GBIS-S o3 Zlo] Hr} QbD
BB(Black Belt)&= 209 8@ e MERA S5 95 ov|gth QbD AF-EA9 QbD #HEAE T8t

gstal, 7 WS BT olFstedof QbD BB 1% A4S 257 #rh QbD A S A A= QbDelA DSE 9
6} bl =3k gk AHANS AFH oz 853k, QbD Bl EAN M= QbDAlA #edgS =35k d)
2o SAVIEE sl g5t QbD 6A171rF GBAA S olsta, TRAES 11 33 $ X AA
QbD GBE <1%3kat, o]Fe QbD BB #4<l QbD A&t QbD #HelEAE o538l Z2AEE 17 3¢t

o QbD BBZ 2153t} QbD BBY] A9 o|2H 7} 2 FARA YGRS 918 4 gl A5
atal, Dol wel g rtE Halste] QbD 6A2n AR EA GES BHelste] o1Fgth

3.2 QbD 6A|71n} HEHF

Table 4= QbD 6A]Z1u}9] Beltell tigh &5 2Jskith. QbD GB= QbD &-sol 83t 7|54 9 1y
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A ]

HAS AREE 4 9l o] deFolth QbD BB QbDE] AWHAQ 7S olsfetHA DSE =S ol AT
91 AS) Sgole) QuD 64 5 526l kel 4 51, QOD MEBE TAASE Leveld 7
kit QbD MBB Leveld= QbD &&= & 4= 9= 9&olth. QbD MBBY| Leveld= QbD 6= A=d 5 =
oJgFolt}h. QbD MBB Level5+ QbD 28-S 913 4] 34S 7idatal ws 93 = A+ d%Fe|t}h. QbD MBB
Level3 FHZE QbD MBBZ %S slal, Leveld] #3F 788 wz 51% &3 MBBZ F-Et}
Table 4. QbD Six Sigma Belt capability
Defining Six Sigma capabilities +QbD

To learn and apply new techniques | QbD education can be implemented and
Level 5 . .
to help solve problems analysis environments can be created.
MBB Six Sigma operating systems can be
(Master Black Level 4 & . P 8 sy . QbD activities can be coached.
designed and applied.
Belt)
Level 3 Six Sigma t.ralm‘ng can be provided QbD activities can be initiated.
and can guide improvement tasks.
BB Level 2 Six sigma procedures and tools can | understand the overall concept of QbD, and
(Black Belt) be used to solve problems. Design Space can be created with help.
GB Lovel 1 Basic tools for data analysis can be Utilizing basic statistical and graph
(Green Belt) utilized. analysis required for QbD
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Table 5. QbD Six Sigma Education Contents

QbD Six Sigma BB
Step QbD Six Sigma GB QbD Six Sigma MBB
Experimental Control
M1. Six Sigma M6. QbD Process
M2. Basic Statistics Understanding M14. QbD Overview
Descriptive - CPP,CMA MIO. %zgtriﬁofgzs (M3,M4,M6,M10)
M3. QbD Concept - Design Space M11. MSA M15. Six Sigma
Module | M4. QbD Product M7 Corelation M12. SPC Overview
Understanding M8 Regression MIS. Capabilit (M1,M2,M5,M6,M8,M9
- QTPP, CQA M9 DOE ' AnZl Sisy and M11,M12,M13)
M5. Hypothesis QbD Concept training Y M16. Big Data Analysis
estimation as needed
Period 3days 3days 2days 10days
Amount 300pages 350~400pages 200~250pages 1300~1400pages
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Table 6. QbD Six Sigma Belt Guideline
QbD Six Sigma GB QbD Six Sigma BB QbD Six Sigma MBB
Capability Junior Senior Professional
(Enter ~ 2 years) (~ 10 years) (10 years ~)

Six Sigma Instructor

Use basic statistical tools in | Implement problem solving . . .
Various analytical techniques

Executive ability

(QbD) work with statistical tools .
for improvement tasks
Statistical Basic Statistics Corelation, Regression
Analysis Descriptive, Hypothesis esti- | DOE, MSA, SPC, Capability Multivariate Analysis
Capability mation Analysis
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Table 7. QbD Six Sigma Belt Ratio

GB Ratio BB Ratio Belt Ratio
Org 1 66.9% 9.0% 75.9%
Org 2 67.3% 7.7% 75.0%
Total 67.0% 8.6% 75.6%

27 A o7 FEsto] 247 GB Ratio GB & A AY,2 v]&S UE 3, BB Ratioe BB 78 A
ASR H &S LT, Total® T £29] GB 49} BB 42 217} 04 Q95 W& Ve, Belté e GB
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ICH Guideline Q8. Pharmaceutical Development.

ICH Guideline Q9. Quality Risk Management.

ICH Guideline Q10. Pharmaceutical Quality System.

ICH Guideline Q11. Development and Manufacture of Drug Substances.

ICH Guideline Q12. Lifecycle Management.

ICH Guideline Q13. Continuous Manufacturing of Drug Substances and Drug Products.
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