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Liquid Solids and Small animal imaging
suspensions semi-solids
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What types of products
or samples can be
investigated using CT?

Typical tablet scan
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What development challenges
can be addressed by CT?




Many of these challenge areas are
applicable to other industries, from
batteries to filters

What development challenges
can be addressed by CT?
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CT usage in the R&D space
not exclusive to pharma!
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What is the typical design of an
experiment when using CT data
to support development?




What is the typical design of an
experiment when using CT data
to support development?

What do we want

to quantify? Interaction of ingredients

 Distribution of ingredients
\ Internal particle size
 Porosity, voids, fractures
 Particle morphology
 Uniformity within and across batches
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What is the typical design of an
experiment when using CT data
to support development?

Sample size and Feature size? Ingredients and
region of interest? ' their densities?

\ \ \

Determines the Guides expgctﬁd.

: needed resolution contrasts and their

D?.telrmlpe.S the correlation to each
ield of view domain
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At what stage of development
should we consider using CT?

The earlier the better! Save time and resources during

Pre-clinical

. Advanced understanding of active ingredient mechanical properties
and interaction with excipients

*  Guide formulation decision making through structural connection to
release behavior

Clinical

. Optimize manufacturing techniques and process parameters rapidly

. Troubleshoot performance variability and reduce issues upon scale up

Post-approval

. SUPAC changes to manufacturing process and sites

. Enhance future development through a knowledge database
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Are there ways that CT data can
support regulatory filing?




Are there ways that CT data
can support regulatory filing?

Yes it can!

. Direct visualization and quantification of drug domain size within the
drug product - non-destructively!
« Assist in a variety of regulatory requests on physicochemical

properties, such as porosity
. For generic developers: demonstrate structural sameness with the

reference listed drug
. For specific generic products: use of Q3 bioequivalence as a biowaiver

for further testing
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How does CT data and simulation
support dissolution analysis?
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How does CT data and simulation
support dissolution analysis?

Case Study 1 — Scale up dissolution
performance troubleshooting (With Eli Lilly)

CMC and

Challenge - different dissolution Stability
profiles for GMP and R&D batches
root cause analysis

Downstream
Performance




How does CT data and simulation

support dissolution analysis? Connecting the Dots from Particle
Intermediate to Downstream Performance

Merestinib

NN: M inib
e Merestin Tablet Performance
Q (¢
(o] ’_ NH Contents lists available at ScienceDirect
N HN 0,
(VRS European Journal of Pharmaceutical Sciences 100 3 -
\N’N\ journal homepage: www.elsevier.com/locatelejps

< 80
Characterizing the Impact of Spray Dried Particle Morphology on Tablet Q
Dissolution Using Quantitative X-Ray Microscopy =
2

A 60
x
S

S 40 GMP

=
£
O

20

0 >
P1 and P2 powders compacted
with excipients to form 0 40 60 80

respective tablets T1 and T2 Time (min)




How does CT data and simulation

support dissolution analysis? Connecting the Dots from Particle
Intermediate to Downstream Performance

Spray Dried Particle CQAs
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How does CT data and simulation
support dissolution analysis?

Case Study 2 — Next generation bioresorbable
injectable contraceptive implants (With Innocore)

Challenges

1. Reducing the need for long in vitro testing cycles

2. Understanding of the release mechanism and
erosion/degradation behavior of a novel polymer

3. Correlating in vitro and in vivo release

Downstream
Performance




innocore

PHARMACEUTICALS

Mechanism of LNG release .-

LNG release from implants
100 mM Phosphate buffer, 0.5% SDS, pH 7.4, 37°C
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4. Monolithic release through
cracks

* Reduced fracture growth and influence
of erosion

* Release is governed by diffusion of LNG
through preformed cracks
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In vitro vs in vivo degradation and morphological differences .1-

*|n vitro

» Delamination of porous outer
layer

* Crack formation
* outer implant diameter similar to
full diameter of implant in vivo
*In vivo
* no delamination layer
» No crack formation

* severally eroded implant at 240
days and outer layer with little to
no porosity and a highly porous
iInner region

* Degradation follows different
trend in vitro vs. in vivo

innocore

PHARMACEUTICALS

T = 56 days T =240 days

CT analysis can quantify
polymer erosion and evaluate
the post-release structures of

In vitro in vivo vs in vitro

In vivo
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How does CT data and simulation
support dissolution analysis?

Image-based simulation can directly
predict release profiles from the
particle networks identified with CT -
reduces major assumptions on
structural arrangement because they
have been visualized, and quantified!




Simulation of In vivo release

HME monolithic LNG implants — SynBiosys

c.=0.028 mg/ml
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Technology leader for characterization-based solutions
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NEXT ON ASK THE EXPERT

Digital Rock Physics
- When and How to Use It

With Dr. Arne Jacob

Wednesday, May 17, at 1 PM CDT
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