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' What is QbD?

It could be defined as a MULTISTEP process which starts with a Risk Identification & Evaluation
step (1), then goes through a multivariate analisys (2,3) of product and process (product
understanding) to reach a complete control strategy (3) during the product’s lifecycle.

Basically, it consists on the following packages of techniques:

1. Risk Analysis tools: qualitative and/or quantitative methodologies to screen
factors/parameters/components/equipments which could have a potential influence on product
(safety , efficacy and quality).

2. Active Multivariate statistical tools: applied during a development phase, they enable to
design and select the lower number of trials in order to gain the largest amount of information
(DoEs, Mixture Design, RSM, etc..)

3. Passive Multivariate statistical tools: using a large set of available data (process/product
hystorical data) they can help finding the empirical model ‘behind’ a system, correlating process

parameters and quality specifications (PCA, PLS, PLS-DA, etc..)

Except for point 1, these methodologies belong to CHEMOMETRICS
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La classificazione dei modelli QbD in funzione

dell’intended use:
DA: ICH QUALITY IWG: POINTS TO CONSIDER FOR ICH Q8/Q9/Q10 IMPLEMENTATION

Some ezamples of different categories based on intended use are: Maodelli ATTIVI per il Process Design:

-Se applicati per l'ottimizzazione di formula o

s Models for supporting process design:

Thiz category of models includes (but iz not limited to) models for:
formulation optimisation, process ophimization (e.g., reaction kKinetics
model), design space determination and scale-up. Models within this
category can have different levels of impact. For ezample, a model for
design space determination would generally be considered a medium-
impact model, while a model for formulation oprimisation would be
considered a low-lmpact model.

Muodels for supporting analytical procedures:

In general, thiz category includes empirical (ie., chemometric) models
baszed on data generated by various Procezs Analytical Technology (PAT)-
bazed methods, for example a calibration model aszociated with a near
infrared (WIR)-bazed method Models for supporting analytical procedures
can have various impacts depending on the usze of the analytical method.
For example, if the method 1= used for releaze testing, then the model will
be high-impact.

Muodels for process monitoring and conirol:

Thiz category includes, but iz not limited to;

Univariafe Stalistical Process Conirol (SPC) or Mullivariate Stofistical
Process Control (MSPC) based models:

Thesz models are used to detect special cause varlability; the model 1=
usually derwved and the limts are determined using batches
manufactured within the target conditions. If an MSPC model iz used
for continmous process verification along with a traditional method for
releaze testing, then the MSPC model would hikely be classified as a
medinm-impact model. However, if an MSPC model is uzed to support a
surrogate for a traditional release testing method in an RTET approach,
then the model would likely be claszified as a high-impact model.

Models used for process control je g, feed forward or feedback )

processo = LOW IMPACT
- Se applicati per creare un DS trasferibile =
MEDIUM IMPACT

[ Elevato scientific understanding, Requirements
di registrazione sostenibili = APPROCCIO
ROUTINARIO]

Modelli PASSIVI di Supporto alle procedure
analitiche o di Process Monitoring

-Se applicati NON in sostituzione di un end-
product release testing — MEDIUM IMPACT

-Se applicati IN SOSTITUZIONE (SURROGATE) di un
end-product release testing — HIGH IMPACT

[ Elevato scientific understanding, Risparmio di
tempi e costi con pari qualita, Requirements di
validazione e registrazione complessi =
APPROCCIO CASE BY CASE]

G w=o @
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tempi e costi con pari qualita, Requirements di
validazione e registrazione complessi =
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QbD approach n°1 - Early Development per un BCS Il -
(Bio-enhancement)

QTPP___| PRE-Process Design

Definizione di:
=

- Viadi
somministrazione

- Dosaggio/i per fase
preclinica o clinica

- Proprieta PK target

- Profilo DT in
FaSSIF/FeSSIF

- Stabilita nota API

- Potenziali Unks

- BCS Class

- Strategie di
bioenahncement
richieste

- Shelf life (clinico)

- etc...

Risk Assessment (High Level, Ishikawa, FMEA)

APl stress test
(ossidativo, idrolitico,
pH, termico, etc) &
PhysProperties

Excipients
Compatibility (DoE
Qualitative Approach)

Small'Scale
Process Selection
& DoE
Optimization
(formula e
processo)

(Es. Nanomilling tramite Wet
Beads Milling & Spray Drying)

SUCCESSIVE FASI DI BLENDING
& CAPSULE FILLING NON
CRITICO DA RISK ANALYSIS

Pilot Plant /-
Manufacturing
Plant (Transfer
DoE — Solo cPPs

processo!)

Process
Monitoring
tramite MISPC
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Excipients Compatibility (qualitative approach)

o Factar 1 Factar 2 Factar 3 Factor 4 Factar 5 Factar B Factar 7 Factor& | Response 1 | Response 2 | Response 3 | Response 4 | Response 5
% Std | Run |&:Mano-Poly.. [B:Nano-Surf . (C:Bulking Ag..|  DiFiller E:Lubricant F:Glidart | G:Antifosm/... | HDisgregant | AP Knownd | AP Known2 | AP Unk3 APl Unkd AP Unks
W
| 1 Hypromellose | Tween 80 Pearlital Lactose Compritol 853 ATC &erosil 200 TPGS Az i Sal 0 0053 0 0.08 0
| 12 2 Kallidon K30 SLS Sucrose Lactoze Compritol 883 ATO Mane TRGS Az Di Sal 0 058 a 012 a
_ 9 3 Kolidon K30 Tween 80 Sucrose | Avicel PH101 My Slearate Aerosil 200 TPGS Az i Sal 0 018 0 015 0
| 13 4 Kallidon K30 Tween 80 Pearlital Lactose My Stearate Mone TRGS Glycalys 0 022 1] 01 1]
_ 7 5 Hypromellose SLS Pearlitol  Avicel PH10 My Stearate Mane TRGS Az Di Sal 0 048 a 012 a
_ 10 6 Kallidon K30 sLs Pearlitol  Avicel PHI0M Compritol 388 ATO Aerosil 200 TPGS Glycalys 0 0gs 0 011 0
| ] 7 Kallidon K30 SLS Pearlital Lactoze My Stearate . Aerosil 2000 Simeticone Az Di Sal 0 102 a 025 a
| L) & Hypromelloze Twween 80 Peatltol | Avicel PHT0 My Stearste | Aerosi 2000 Simeticone Clycalys 0 015 0 018 0
| 1 9 Hypromellose sLs Pearlital Lactose Compritol 853 ATC Mone | Simeticone Glycalys 0 0s5 0 015 0
| 141 10 Kallidon K30 SLS Sucroze | Avicel PH1 01 My Stearate Mone | Simeticone Glycolys 0 0494 a 028 a
_ 15 1 Kdlidon K30 Tween 80 Sucrose Lactose Compritol 853 ATC &erosil 2000 Simeticane Glycalys 0 0.082 0 03 0
| 3 12 Hypromelose SLS Sucrose Lactoze My Stearate | Aerozi 200 TRGS Glycolys 0 na a 0.08 a
| 2 13 Hypromellose Twween 60 Sucrose Lactose M Stearste Mone | Simeticone Az DSl 0 017 0 014 0
| 16| 14 Hypromellose . Tween 80 Sucrose | Avicel PH101 Compritl 853 ATC Mane TPGS Glycalys 0 0.044 0 0.or 0
| 11 15 Kdlidon K30 Tween 80 Pearlitol  Avicel PHI0Y Compritol 388 ATO Mone | Simeticone Az Di Sal 0 0.066 a 0zr a
5 16 Hypromellose sLs Sucrose | Avicel PH101 Compritol 853 ATC Aerosil 2000 Simeticane Az i Sal 0 I 0 01 0

8 Factors: A,B,C,D,E,F, G, H

Design Matrix Evaluation for Factorial 2Fl Model

Factorial Effects Aliases
‘Est. Terms] Aliased Terms

[Intercept] = Intercept

[&]= &

[B]=B

[cl=¢

[D]=D

[E]=E

[F1=F

[6]=G

HI=H

[4B] = &8 - CF - DH - EG

[4C] = &C - BF + DE + GH

[4D] = £D - BH + CE + FG

[4E] = AE - BG + CD + FH

[4F] = &F - BC + DG + EH

[44] = AG - BE + CH + DF

[4H] = &H - BD + CG + EF

E’ una matrice che mantiene una adeguata risoluzione (IV) pur

riducendo notevolmente il n® di runs necessarie
Permette un’adeguata stima delle interazioni binarie tra eccipienti

Il disegno selezionato e’ un Min Res IV 2-level Fractional. Perche?
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Excipient Compatibility - Response 2 (Known Degr.)

Design-Expert® Software
APl Known2

Shapiro-Wilk test
W-value = 0.926
p-value = 0.340
A: Nano-Polymer

B: Nano-Surfactant
C: Bulking Agent

D: Filler

E: Lubricant

F: Glidant

G: Antifoam/Surfact
H: Disgregant

® Positive Effects
m Negative Effects

Half-Normal % Probability

Half-Normal Plot

30
20
10 -
o

Op

O
Oge

0.16 0.33 049 0.66

|Standardized Effect|

Vista I'assenza di Center Points, il ‘noise’ (Residual) e’ calcolato con il
metodo di Daniel (Effetto Hidden Replication)

Il modello e’ adeguato in calibrazione ed in validazione (Internal Set)

Response 2 APlKnown?
AHOVA for selested factorial model

Analysis of variance table [Partial sum of squares - Type ll]

20

Cor Tetal

The MardelF-+allg/t 503,03 implies the madel s significant. There iz only

3 0.01% chepledhat & "Model F-Valug" thi farge coulf ecur e honoise,

Vatles of "rob = F*less than 0. 500 inclcate mocel ferms ate significant,

Inthis case B, E, BE are significant model tems,

Vales greterthan 0,100 incicate the model terms are nof signficant,

Ifthere are many insignificant model terms (not courting those requirest o support hierarchy),

nondel rechuction may improve your model,

F-Giared 053
045 MiRSqared 09901
V5% ¥l

FRESS 004

Pred R-Seusre 03360

Adec Precigior - 49199

Sum of Wean Fopyalie
Source Squares o Square Value ~ Prob>F
o 08 3 068 50303 <000 sigrifant
BMamo-S 1M 1 I K <l
ELubricant 0i 1 pa a0
143 005 1 00gk $235 <0001
Residlal 001 12134800

Final Equation in Terms of Coded Factors:

AR KnownZ =
+0.45
-033 *B
-012 *E
+0.060 *B*E

Final Equation in Terms of Actual Factors:

Mano-Surfactant SLE
Lubricant Mg Stearate
AR KnownZ =
+0.96000
Mano-Surfactant  Tween 80
Lubricant Mg Stearate
AR KnownZ =
+0.18000

Mano-Surfactant SLE
Lubricant Compritol 55 ATO
AR KnownZ =
+0.53500

Mano-Surfactant  Tween 80
Lubricant Compritol 55 ATO
AR KnownZ =
+0.036730

@ a==s @
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Excipient Compatibility - Response 2 (Known Degr.)

Design-Expert® Software
Factor Coding: Actual
API Known2

o

X1 = B: Nano-Surfactant
X2 = E: Lubricant

Actual Factors

A: Nano-Polymer = Hypromellose
C: Bulking Agent = Pearlitol

D: Filler = Avicel PH101

F: Glidant = Aerosil 200

G: Antifoam/Surfact = Simeticone
H: Disgregant = Glycolys

APl Known2

0.8

0.6

0.4

0.2

Tween 80

Compritol 888 ATO

B: Nano-Surfactant

SLS

. Mg Stearate
E: Lubricant
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Excipient Compatibility - Response 4 (Unknown Degr.)

Design-Expent® Software

API Unk4

Shapiro-Wilk test
W-value = 0.906
p-value =0.189

A: Nano-Polymer
B: Nano-Surfactant
C: Bulking Agent
D: Filler

E: Lubricant

F: Glidant

G: Antifoam/Surfact
H: Disgregant

m Positive Effects
m Negative Effects

Half-Normal % Probability

Half-Normal Plot

@
3

@
&

@
2

@
5

—
2
|

30 =
m
10—
p =

=\
BAG

Response 4

ANOVA for selected factorial model

Analysis of variance table [Partial sum of squares - Type Il

Sum of
Source Squares
Mokt 0ogt

ANan-Pal 0007
L
A 1OWE00
Reshal ~ TAYEO0G

Mean
& Square
R
1 o
1 044
1 100e0

12 B206E004

0.00

003

0.05 008 o1

|Standardized Effect]

Cor Tt 0053

1

F

Value

The Mok F-value of 43 66 inplies the mactel s significand. There iz only

a001% chance thal & "Model F-Value" this large cauld occur dueto noie,

Valies of "Prof = F*less than 00500 indicate madelterms are significant.

Inthis case &, G, AG are significant madelerms.

Valies orester fian (0.1 000 incicate the modeltems are nat significant,

pvalue
Prob »F
<0001
0000
0000

han

significart

Ifhere st many insienificant mock)terms (ot caunking those: resuiredt o suopart higrarchy),

moded rechuction may imprave your model.

St Dev. 002
Wean 016
G % 155
PRESS o3

R-Sared
A R-Siared
Freed Re-Siuare

Aery Precisior

048
03931
04305
13050

10

Final Equation in Terms of Coded Factors:

APl Unkd =
+016
+0.041 * 2
0053 *G
0025 CACG

Final Equation in Terms of Actual Factors:

Mano-Palymer Hypromellose
ArtifoamfSurfact  Simeticone
APl Unkd =

+0.14250

Mano-Palymer
AntifoamiSurfact
APl Unk4
+0.27500

Maro-Palymer
AntifoamiSurfact
APl Unk4
+0.087500

Maro-Palymer
AntifoamiSurfact
APl Unk4
+0.12000

Kallichan kK30

Simeticone

Hypromellose

TPGS

Kallicon K30
TPGS

G = G
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Excipient Compatibility - Response 4 (Unknown Degr.)

Design-Expert® Software
Factor Coding: Actual
APl Unk4

X1 = G: Antifoam/Surfact
X2 = A: Nano-Polymer

Actual Factors

B: Nano-Surfactant = SLS
C: Bulking Agent = Pearlitol
D: Filler = Avicel PH101

E: Lubricant = Mg Stearate
F: Glidant = Aerosil 200

H: Disgregant = Glycolys

La Desirability Function ottimizza simultaneamente le due funzioni di
trasferimento verso le specifiche da noi richieste (in questo caso due,

Risp2 e Risp.4)

API Unk4

Desirability Function (Resp.2+Resp.4)

Glidant' Antifoam/Sur Disgregant APl Knownz2

Soluti for 16 binati of categoric factor levels
Hano-Poly Surf: Agen Filler*  Lubricant
1 Hypromelose Twreen 50 Pearfitel Avicel PH10] Compritol 555 £ Aerosif 200
2 Hypromelose Tereen G0 Peariite! Avicel PH1GT My Stearate Aevosif 200
3 Holidon K30 Teveen 80 Peariitel Avicel PH10Y Compritol 338 £ Asvesif 200
4 Hypromelose Tuwveen 80 Pegriitol Avicel PH10Y Compritol 338 £ Aevosil 200
5 Kolidon K30 Twveen 80 Pegriitol Avicel PH10T My Stearate  Aevosil 200
& Hypromelose  Tween 80 Peariitol Avicel PHI0T Mo Stearste  Aerosl 200
7 Hypromelose SLE Peariitel Avicel PH10Y Compritol 335 £ Aerosif 200
8§ Holidon K30 SLE Peariite! Avicel PH10Y Compritol 336 £ Aevosif 200
9 Hypromelose 5L Peariitel Avicel PH1GT Compritol 338 £ Agvesif 200
10 Hollidon K30 Tuwveen 80 Pegriitol Avicel PH10Y Compritol 338 £ Aevosil 200
11 Kollidon K30 Twveen 80 Pegriitol Avicel PH10T My Stearate  Aevosil 200
12 Hypromelose sLE Pearittol Avicelf PHI0T Mg Stearate  Aerosil 200
13  HKolidon K30 SLE Pearfitol Avicel PH101 Mg Stearste  Aerosii 200
14 Kollicon K30 SLE Peariite! Avicel PH10Y Compritol 336 £ Aevosif 200
15 Hypromelose 5L Peariitel Avicel PH1GT My Stearate Aevosil 200
16 Hollicon K30 SLs Peariitel Avicel PH10T My Stearate  Asvosif 200

TPGS Ghycolys 0.05673 0.0875
TPGS Giycalys 018 0.0873
TRGS Giycols 0.05675 012
Simeticone Ghicols 0.05675 0.1425
TRGS Giycols 018 012
Simeticone Giycols 018 01425
TRGS Giycolys 0535 0.0375
TPGS Giycalys 0595 01z
Simeticone Ghvcolys 0.595 0.1425
Simeticone Ghicols 0.05675 0275
Simeticone Gheols 018 0275
TPGS Giycols 0398 0.0875
TRGS Giycolys 0496 o1z
Simeticone Ghcolys 0.595 0.275
Simeticone Ghvcolys 096 0.1425
Simeticone Ghvcols 096 0275

Resp.4 — 3D Analysis

0.3

0.25

0.2

0.15

0.1

0.05

Simeticone

APIUnkd Desirability

0955
0832
0579
0522
021

0768
0634
0584
0545
0328
0306
0235
0213
0218
0205
0082

G: Antifoam/Surfact

Selected

11

Hypromellose

Kollidon K30

A: Nano-Polymer

G = G
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QbD approach n°1 - Early Development per un BCS Il -
(Bio-enhancement)

QTPP___| PRE-Process Design

Definizione di:
=

- Viadi
somministrazione

- Dosaggio/i per fase
preclinica o clinica

- Proprieta PK target

- Profilo DT in
FaSSIF/FeSSIF

- Stabilita nota API

- Potenziali Unks

- BCS Class

- Strategie di
bioenahncement
richieste

- Shelf life (clinico)

- etc...

Risk Assessment (High Level, Ishikawa, FMEA)

APl stress test
(ossidativo, idrolitico,
pH, termico, etc) &
PhysProperties

Excipients
Compatibility (DoE
Qualitative Approach)

Small'Scale
Process Selection
& DoE
Optimization
(formula e
processo)

(Es. Nanomilling tramite Wet
Beads Milling & Spray Drying)

SUCCESSIVE FASI DI BLENDING
& CAPSULE FILLING NON
CRITICO DA RISK ANALYSIS

12

Pilot Plant /-
Manufacturing
Plant (Transfer
DoE — Solo cPPs

processo!)

Process
Monitoring
tramite MISPC
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Process Design DoE (2-level FF Resolution 1V)

High

hame | Units | Type | Loy |

& [Mumeric] | 4P| amourt % Mumeric 5 15
B [Mumeric] |HPMC amaunt % Mumeric 4 g

C [Mumeric] |Tween 60 % FLImeric 1 2
2] [NumeriC] <D zol diltion l:INumeric 1 2

E [Mumeric] |pumg zpeed aimin humeric 10 20
F [Mumeric] | atomization Mumeric 400 800
G [Mumeric] |injet Tempersture °C humeric 110 130
H [Mumeric] |vacuum Mumetic 25 50

Rlame | Linits: |

Diff. to cetect
Deta"Signal™)

SUM dedgr. Nanosusp 7 ol e

P=D nanosusp to nm
PSD nanosup 7oy nm
FP=D dried powder nm

- Amourt not crystalline form %
PS5O after redispersion nim
Total Floweakility Indes
Bioril DT &t 10 min 3

Bioril &t end k3

Est. Std. Dew. DetasSigma
i "roise [(SignalM™oize Ratia)

Si indagano 4 fattori di formulazione (nanosuspension, A-D)
congiuntamente a 4 fattori di processo SD (E-H)

Si modellano 9 responses: le prime tre sono legate alle performance
della nanosospensione, le successive a quelle della Dried Powder finale

Mumber of Factors

13
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Response 4: PSD Dried powder

Design-Expent® Software
PSD dried powder

Half-Normal Plot

A Error estimates

Shapiro-Wilk test
W-value = 0.975
p-value = 0.954
A: APl amount
B: HPMC amount
C: Tween 80

D: SD sol dilution
E: Pump speed

F: Atomization a D
G: Inlet Temperature
H: Vacuum o E

m Positive Effects
m Negative Effects

Half-Normal % Probability

'y
30 -

]
20 - m

10—
0

O p|

| Center Points fungono anche da check di linearita’ del modello

000 1430 2869 4288 A718 7148 B6TE 10008

|Standardized Effect|

11438

Essendo disponibili Center Points, il ‘noise’ ¢’ calcolato come MS da tali
punti (percio’ DX lo definisce Pure Error). Il metodo di Daniel viene
comungue usato per stimare | Residual (come in precedenza). La loro
differenza matematica stima il LoF: in caso di valore significativo
bisogna indagare meglio la selezione fatta sui cPPs

sum of squares - Type 1ll]

Mean F p-value
Source df Square Value Prob > F
ociel 3 25509.80 2422 = 0.0001 significant
A-APE arnaun 1 5232656 44.45 = 0.0007
DE50 sof dif 17589.06 1 17589.06 15.20 R
E-Purmp s 15314.06 1 15514.08 3. a.a02a
Curvature 222 1 222 1 .886E-003 09660 not significant
Residual 1648125 14 117723
Lack of Fit 16281.25 12 1356.77 13.57 0.0706 not significant
74 Pure Ervor 200,00 2 T00.08
Cor Total 1 .020E+005 15
@ === O
y aptuit



Response 4: PSD Dried powder, Contour plots

Design-Expen® Software
Factor Coding: Actual
PSD dried powder
® Design Points

420

150

X1 = A: APl amount
X2 = E: Pump speed

Actual Factors

B: HPMC amount = 6.00

C: Tween 80 =1.50

D: SD sol dilution = 1.50

F: Atomization = 600.00

G: Inlet Temperature = 120.00
H: Vacuum = 37.50

Design-Expert® Software
Factor Coding: Actual
PSD dried powder

® Design Points

420

150
X1 = E: Pump speed
X2 = D: SD sol dilution

Actual Factors

A: APl amount = 10.00

B: HPMC amount = 6.00

C: Tween 80 = 1.50

F: Atomization = 600.00

G: Inlet Temperature = 120.00
H: Vacuum = 37.50

E: Pump speed

D: SD sol dilution

18.00

16.00

14.00

12.00

10.00

PSD dried powder

A: APl amount
PSD dried powder

E: Pump speed

13.00

15.00

Design-Expert® Software
Factor Coding: Actual
PSD dried powder

® Design Points

420

150
X1 = A: APl amount
X2 = D: SD sol dilution

Actual Factors

B: HPMC amount = 6.00

C: Tween 80 = 1.50

E: Pump speed = 15.00

F: Atomization = 600.00

G: Inlet Temperature = 120.00
H: Vacuum = 37.50

D: SD sol dilution

7.00

PSD dried powder

15

9.00 11.00

A: APl amount

13.00 15.00
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QbD approach n°2 - Development & Bioequivalence per
un API BCS |

QTPP___| PRE-Process Design

Definizione di:

- Reference Definition

Risk Assessment (High Level, Ishikawa, FMEA)

Caratteristiche
chimico-fisiche

dell’API
(semilavorato in __

ingresso)
Caratterizzazione
- Specifiche DT completa del Small'Scale Pilot Plant /'
comparativo 5
P reference Process Manufacturing
Info quali- Optimization Plant (cPPs e
quantitative . q 91
eccipienti (compressione) bulk variability)
- Selezione processo Studio di Bulk
di produzione e I T
(Direct Variability fisica del N - -
) : > . (utilizzando i semilavoratiin
Compression) SuPpI’er (Mu,tlva”ate ingresso piu’ differenti dal Process
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Bulk variability analysis & tabletting
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1 Factor 1 Factor 2 Respense 1 | Response 2 |Response 3 |[Response 4
1| Std | Run Block AFdC B:Vel DT release 5 |DT release 10Mean Hardnes{Mean Thicknes
B kN rpm Minutes Minutes  [kP
_1l} 1 Partita 001 21.00 25.00 7.7 916 10.76 5.86
1 2 Partita 001 11.00 11.00 79.4 G942 526 514
i 13 3 Partita 001 16.00 18.00 744 G528 2.8 5.94
4 4 Partita 001 21.00 11.00 73.2 932 11.32 5.88
d T 5 Partita 001 11.00 25.00 778 2.8 5.53 8.11
| 14 6 Partita 001 16.00 18.00 78.2 927 9.1 5.94
5 T Partita 002 21.00 11.00 725 G521 12 5.88
i 18 ] Partita 002 16.00 18.00 781 G222 892 5.96
8 9 Partita 002 11.00 25.00 772 91.9 5.87 512
11 10 Partita 002 21.00 25.00 728 91.4 1217 583
i 2 11 Partita 002 11.00 11.00 75.5 927 6.26 §.12
15 12 Partita 002 16.00 18.00 722 1.9 5.88 5596
i 18 13 Partita 003 16.00 18.00 7341 g2 9.33 5.95
i 3 14 Partita 003 11.00 11.00 76.9 93.5 6.2 612
1 15 Partita 003 21.00 11.00 7.3 G922 12.02 5.84
| | 12 18 Partita 003 21.00 25.00 728 811 1.5 5.86
17 17 Partita 003 16.00 18.00 746 9.7 9.52 5.94
| 9 18 Partita 003 11.00 25.00 76.3 G2.4 6.25 .11

Time / Batch lenght

Scale up (labo, pilota, industriale):
-20 Kg (Blending & Tabletting Labo)
- 200 Kg (Blending & Tabletting Pilota)

- 2000 Kg (Blending & Tabletting Industriale)
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Considerazioni

* Per ogni progetto (early, medium o late stage dev) e’ utile costruire un flow
chart delle macrofasi (QTPP, Pre-Process Design, Process Design, PV/CPV) in
ottica QbD

* Adattando tale schema il flow chart puo’ diventare Phase-oriented
(preclinical, clinical phase |, 11, lll, Transfer and PV, Manufacturing)

* Tali fasi possono essere implementate con attivita’ QbD associate ad altri
dipartimenti (es. IVIVC per PK)

* Conoscere i tools QbD permette di ‘riempire’ tale flow chart con le
metodogie piu’ utili per lo specifico obbiettivo.
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Thank You.
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