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Continuous Manufacturing Process Data
Dry Blend Direct Compression Process

Feeders Tab[et Physical Tablet NIR
eFeed Rate . Testing eAssay

eWeight oID
eThickness *CU
eHardness

eTablet Press (Force,
dosing bar height, edge
to edge thickness)

Central control system that defines the methods
used to integrate process data
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Three Layered Approach

Feeders
(Material g
Feed Rate)l

e Disturbance detected with one of the in-process
measurements.

e Material is rejected while line comes back to a state
of control.

NIR &
Tablet
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Control Strategy

High Frequency ,:,f" ,'\‘_%“ Reject Material Followed by Start-up Procedure or
Measurement (Seconds) \‘"--\ Vf’ Stop if Exceeding Limit

Stop Line Followed by
Moderate Frequency

Investigation

Measurement (10's Seconds)

Low Frequency
Measurement (mins)
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Residence Time Distribution Testing

e RTD is a probability distribution function. Length of time
material spends in a system. Mathematically fit to a Taylor
dispersion model. Calculate mean residence time (MRT)

(Inzet Measured NIF. Fesalts with Taylor Dispersion Fit)
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Developing an Automated Blend and
Tablet ID Test

e Use NIR spectra and PCA Models X-Space Spectral Residuals
to Determine

— Presence of API
— Correct API

e X-Space Residual is the lack of model fit statistic




Developing a Real Time Automated ID

Model for Blends and Tablets

Establish
methodology for

automated real
time test
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Build principal
component
analysis (PCA)
model with
calibration sample
set of conforming
material

PHARMACEUTICAL COMPANIES
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Establish the
distribution of
residuals for our
model to quantify
our known model
space

Set limits based on
known distribution
of samples

Projected non-
conforming
material through

model in order to
validate/challenge
established limits




Developing a Real Time Automated ID

Model for Blends and Tablets
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time test

Build principal
component
analysis (PCA)

model with
calibration sample
set of conforming
material
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residuals for our

model to quantify
our known model
space

Set limits based on
known distribution
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model in order to
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established limits




Using PCA to Identify Tablets Outside
Defined Model Space

e PCA captures maximum
variance in X

e Use PCA to as outlier
detection to ID “unusual”
sample

T

8 SSample with large Q -

Unusual variation outside the model
'

e X-space residual statistics are s
widely used diagnostic tools
for out-of-scope sample
detection during multivariate 2.
model development

L B >
Sample with large T=
Unusual variation inside the model

Variable 3

e Contributions to X-Space Zory: e, =
Residuals show how samples ) -
are different from PCA model
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Developing a Real Time Automated ID
Model for Blends and Tablets

Build principal
component
analysis (PCA)
model with

Establish the
distribution of
residuals for our

Projected non-
conforming
material through

Establish
methodology for

Set limits based on
known distribution

of samples model in order to

validate/challenge
established limits

automated real
time test

%.

model to quantify
our known model
space

calibration sample
set of conforming
material
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In-Line Chemometric Model Development

Line Run API Line

(%LC) Throughput
(kg/hr)

70 40

85 40

100 (API Lot 1)  35,40,45
100 (API Lot 2) 40
115 40

130 40

*Additional samples
used to validate model

Test Model
ID PCA
BU PLS

Tablet

Test Model RTRt

ID PCA Yes
Cu PLS Yes
API PLS Yes
Assay



NIR Chemometric PCA Blend Model

Spectral Region

Number of scans
No. of principal

Concentration Levels in

CSS

Spectra per
Concentration Level
(CSS)

*Spectra in CSS (API
No.1)

**Spectra in CSS (API
No.2)

Total number of
spectra in CSS

Development

Parameters VETTES

6032 - 5710 cm-!
SNV + 1st Derivative (25
point window)

16

16 cm™!

10

50
10

60

2]

0.010
0.008
0.006
0.004
0.002
0.000

L 70%

-0.002
-0.004
-0.006
-0.008
-0.010

014 -012 010 -008 -006 -004 -002 -000 0.02 0.04 0.06 0.08 0.10 0.12 0.14

1]

Response

Pure API

Wavenumber (cm™)
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Developing a Real Time Automated ID
Model for Blends and Tablets

Build principal
component
analysis (PCA)
model with

Establish the
distribution of
residuals for our

Projected non-
conforming
material through

Establish
methodology for

Set limits based on
known distribution

of samples model in order to

validate/challenge
established limits

automated real
time test

%.

model to quantify
our known model
space

calibration sample
set of conforming
material
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Creating Blend ID Limits
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X-Space Residuals of
Samples Projected
Through Model
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Histogram of Residuals



Rejection Limit Statistics

Lognormal Fit o ' ' | ' | '
) 1 - Theoretical
/ﬁ\Normal Fit : Normal Distribution Cutoff
i - VS
% )
z N\

Lognormal Cutoff

Il
1 2 3 4 5 6 7 8

X-Space Residual 7 107
P X-Space Residual

Frequency

Frequency

= Appropriate statistics for observed
distribution

-
Janssen f ‘ ::ARMJ\CEUTICALCOMPAN|ES



Developing a Real Time Automated ID
Model for Blends and Tablets

Build principal
component
analysis (PCA)
model with

Establish the
distribution of
residuals for our

Projected non-
conforming
material through

Establish
methodology for

Set limits based on
known distribution

of samples model in order to

validate/challenge
established limits

automated real
time test

%.

model to quantify
our known model
space

”

calibration sample
set of conforming
material
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Challenge Samples

e Formulation with correct API lactose swapped for one of the
standard excipients

e Placebo Sample

e Correct Formulation with API swapped for a “Foreign API”




Establishing a Limit — Blend Challenge
Samples

Development
i Sample Set ]
Challenge
API #1
|/ ]
> Lactose as filler
wn | instead of i
S Standard
) excipient with
Corr';ct API ~100x .. Challenge Challenge
I above limit API #2 API #4 _
Placebo
i Challenge -
API #3
0 . . . . din [
0 0.01 0.02 0.03 0.04 0.05 0.06

X Space Residuals
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Establishing a Limit for Blend ID

i Lactose as filler i
-| “+60 N instead of

- V] standard ]
>k i excipient. Correct
G API
5 L ]
a) Development

M - Sample Set -

n -I'I ! | | ! 1

1 2 3 4 5 6 7 8

X-Space Residual
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Developing a Real Time Automated ID
Model for Blends and Tablets

Build principal
component
analysis (PCA)
model with

Establish the
distribution of
residuals for our

Projected non-
conforming
material through

Establish
methodology for

Set limits based on
known distribution

of samples model in order to

validate/challenge
established limits

@

automated real
time test

%.

model to quantify
our known model

calibration sample
set of conforming
material
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NIR Chemometric PCA Tablet Model
Development for RTRt of Tablet ID

Parameters Values

Spectral Region

12034 - 10900 cm!

SNV + 1st Derivative (15
point window)

Data Pretreatment

Number of scans averaged per 32
spectrum

Resolution 64 cm-t
No. of principal components 2
(factors)

Concentration Levels in CSS 5
Tablets per Concentration 10
Level (CSS)

Tablets in CSS (API No.1)* 50
Tablets in CSS (API No.2)** 10
Total number of tablets in CSS 60

PHARMACEUTICAL COMPANIES
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2]

Response

0.010 : ;g:ﬁg
e 100%
®  115%

130%
0.005 " 100% (API2)
[ -

0.000 ’

-0.005

-0.010

-0.10 -0.05 -0.00 0.05 0.10
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o2 —nP

~ 025 —— Loading Vector PC1
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Real Time Release Test for Tablet ID

Density

10 12 14

6 8
%107

X-Space Residuals

AAAAAAAAAAAAAAAAAAAAAAA




Setting the Limits RTRT Tablet ID

Lactose as a Filler

>
P H+60
n i ] N
é v 26X Bl
i outside
limit
0 [ ‘ 1 1 | 1
0 0.5 1 1.5 2
Development X-Space Residuals %107

Sample Set
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Tablets ID

1 T ,
> Lactose as filler
‘n L instead of Stand. ]
S Correct API
- - Challenge |
Challenge API #4
API #3
i Placebo Challenae 445x i
API #19 outside
i Challenge limit .
’_n API #2
0 |_|_| | |_| | | |
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035

X-Space Residuals
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Conclusions

e Established control strategy using PAT as an integral part of monitoring
blend and tablet properties

e Accurately determined residence time distribution which enabled real time
blend monitoring

e In-Line Blend ID Testing
— Limits Established using x-space residuals

— ID Testing confirmed with “challenge blends”

e In-Line Tablet ID Testing
— Limits Established using x-space residuals
— ID Testing confirmed with “challenge tablets”

- Real Time Release Test of Tablet ID
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