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Vertex Business Drivers for Continuous Manufacturing

Early finalization of formulation/process on
commercial scale
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Multi-product Line ‘ Bl

 Smaller scale equipment
« All unit ops in one facility
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PAT Locations Available for IPC and RTRT Measurements
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CM Control Strategy Building Blocks

Material considered for release is
manufactured within the DS
(CPPs) and conforms to IPC
criteria

In-Process IPC failure

Controls Material is
N segregated
from the
process
Design Space Monitoring Qutside DSL
Unit Operation Control to Set Point
A
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Example of RTRT for Continuous Manufacturing

Critical Quality

Attribute PAT Technology RTRT Method Material
Identification Raman Confirm presence of API Core Tablet
NIR API Content Final Blend
Assay _ .
Weight Tablet Weight Core Tablet

Dissolution

Laser Diffraction
NIR
WTH

Granule Particle Size Milled Granu
API| Content, Water Content Final Blend
Tablet Weight, Hardness, Thickness

Wiater Content NIR Water Content Final Blend
Content NIR Variance in APl Content Final Blend
Uniformity Weight Variance in Tablet weight Core Tablet
Physical Form Raman API physical form Core Tablet




RTRT for Dissolution

Final Blend Final Blend
Tablet Weight Water Content API Content

Dryer inlet air temp
Paddle speed Drvi .
ying Time o
\ Dryer inlet air flow rate Individual components &

\ granule powder feed rate
DS bulk Dryer Fill time Granule Water Content
density { Blender speed
\‘ » Dissolution
DS Bulk /pf ‘
Density ' Granulation Solution
Compression Force Pump Rate
/ Granulation Powder
Compression , Paddle speed DS Particle Size Feed Rate
F
oree ’ Paddle speed
DS Mill Speed
bulk density
Thickness Hardness Granule Particle Size

 The inputs are based on knowledge of the process and factors
Influencing dissolution performance at the time of batch release.
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Dissolution Model Development Approach

1. Determine the dissolution rate from the reference dissolution profiles

2. Model Z using measured attribute data
e Core Tablet (PAT 5 - Kraemer): Hardness, Thickness, Weight
e Final Blend (PAT 4 - NIR): water content, API content
e Granules (PAT 3b — Malvern): particle size distribution

3. Forroutine use, Z is predicted and used to predict the a dissolution
profile

A
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Step 1. Determine the dissolution rate from the reference
dissolution profiles

dLC Dose
T z(p —LO)™(S -

L
Vol ¢)

o
2
]

)]

e LC: dissolution % at time t
 Dose: dose
» Fixed parameters

* n: shape factor
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Moyes £=0.63181 P=1.0167 Fix N=0.G6667 oyes Z=0.6076 P=1.0048 Fx MN=0.66667
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Step 2: Model dissolution rate using measured attribute data

Predicted Dissolution Rate
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Reconstruct Dissolution Curve using Predicted Dissolution Rate
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RTRT Dissolution Model: Case Study

Batch 1 Batch 2

Dissolved
Dissolved
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— RTRT Model
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® (QC Method
— RTRT Model

Time Time

USP <1092>: Absolute difference not more than 5% for time points > 85% released
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In Summary

Process knowledge and identified factors influencing dissolution
performance used to develop RTRT dissolution method
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