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Automated Stability Assessment

An approach for
rapid formulation development
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Fastest: Ueli Steck (2 h 47 min)
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RPD Conditions

Rapid Pharmaceutical
Development Condition

Consumables
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Example of RPD Conditions: Chemical stability

O Waiting B Manual operation B Instrument operation
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50 I
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Lead time [h]
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0 , T
Standard RPD Condition

Up to 80 % reduction of cost for RPD condition




RPpTOOL

Workflows

Market formulation
Formulation development

Drug /Excipient Compatibility
Solid state development

Salt selection Solubility Solubilisation rate Dissolution rate
Polymorphism & Chemical stability Chemical stability Chemical stability
Co-crystal screening  Physical stability Physical stability Physical stability
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Consumables: Storage vials

Crimping cap
Humidity control

Sample identification
Breaking point

Sample compartment
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System for Automated Storage Stability

Physical analysis Sample storage Chemical analysis

Chromatographic
sample preparation
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Time
00:00:00
00:00:01

0X:00:00
0X:00:05
0X:01:00

Task
Start
Store 40°C

Prepare UPLC sample
Analyse UPLC sample
End

Sample Workflow & History
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Data management & reporting

Project
— Product
L. Batch
I—*Condltlon
— Report L. Sample

— UPLC
| > Analysis 1

— MassLynx
— Report

—> Raman Raw data

— NIR Raw data — Analysis 2

— Picture Rawdala L, apqgis 3
— Oxygen Rawdata |L_,

— Report
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Reporting tool

@ Single analysis report
@ Sample report

@ Project reports

Qo ...

Summary report

Project: New solid form

25°C/d
25°C/65%RH
1 40°C/d
40°C/75%RH
50°Cldry
50°C/75%RH

25°Cldry
25°C/65%RH
40°C/d
2 40°C/75%RH
50°C/d
50°C/75%RH

25°Cldry
25°C/65%RH
40°C/dry
3 40°C/75%RH
50°Cldry
50°C/75%RH

25°C/d
25°C/65%RH
40°C/d

4 40°C/75%RH
50°Cldry
50°C/75%RH

25°Cldry
25°C/65%RH
40°C/d
5 40°C/75%RH
50°C/d
50°C/75%RH

25°Cldry
25°C/65%RH
40°C/dry
6 40°C/75%RH
50°Cldry
50°C/75%RH

25°C/d
25°C/65%RH
40°C/d

7 40°C/75%RH
50°Cldry
50°C/75%RH

HygroscopicityMorphhological [Chemical

Photochemical
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Chemical storage stability

Sample
input

— Sample storage Chromatography

Mixtures & Prototype formuations Market formulation




Up to 15 storage racks

Heat foil equipped
(25 to 100°C)

Peltier element equipped
(5 to 30°C)

Photodegradation
(lluminated storage rack)

Storage capacity
(> 1000 samples)

Automated loading/unloading




= e o
= = o
- . e
e ,h" T .
J-{?' oa—
’1? i e

e e T i  an
o LR s it B = R Al
et ':::.:-”":‘; '!I.'.'Il S R iy
.L:.-,:.;-!l'- ot X 1 N
; PRI 1 o Y e
i .--I.- -."iﬂ'f; Mo 2571 L Sl o
, g 1 43255 T i -
e = & b |
T '-—*"“'H i = ¥
¥ 1:—.;” } "Is J L

wRap ld ' Producr' Deve!opmznf

Automated HPLC/UPLC workflow

wL‘;s_LI =" @ Sample grinding

@ Solvent addition
lijJ @ Solvent extraction
W I.‘ = @ Solvent filtration
= AN @ Dilution step (optional)
@ Chromatographic analysis

@ Data analysis/reporting
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Overlay plot of chromatograms
in chronological order

____— Peak table

Rule based peak assessment

«~—Visualised by background color

(green, amber, red)
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Trends in Drug Discovery

Biopharmaceutical
classification system

B Class I (high sol. & perm.)

B Class II (low sol., high perm.)
E Class III (high sol., low perm.)
B Class IV (low sol. & low perm.)

@ More than 40 % of newly discovered drugs have little or no water solubility

@ More than 90 % of drugs approved since 1995 have poor solubiliy/ permeabilty or both

Source: Connors R.D & Elder, E.J.; Solubilisation solutions, www.drugdelivery.com

A profound knowledge about the physical and chemical stability of the solid state
essential for succesfull product development especially for Class Il and IV compounds
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Chemical and physical storage stability

Raman

Near Infrared Oxygene consumption

A\ 4

> Sample storage
Chromatography

Camera

Dissolution rate

Sample
input

Mixtures & Prototype formuations Market formulation
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Study protocol

Time point ...

Time point 4

Time point 3

Time point 2
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Time point

Time point 0

Condition  Conditon  Condition ~ Condition Condition

Number of samples
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Hygroscopicity

0000 A Formulation | 20°C/dry |24°C/65% RH | 40°C/dry 40°C/75% RH
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Formulation
no.

Storage
condition

1

25°C/dry

25°C/60%RH

40°C/dry

40°C/75%RH

I

1
10 1315 1320 1325 1330 1335 1340 1345 1350 1355 136(

Ja

25°C/dry

25°C/60%RH

40°C/dry

40°C/75%RH

25°C/dry

25°C/60%RH

40°C/dry

40°C/75%RH

FHHHITE

[ U n
1305 1310 1315 1320 1325 1330 1335 1340 1345 1350 1355 136(

25°C/dry

25°C/60%RH

40°C/dry

40°C/75%RH
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Picture acquisition

3 . <R 3> R o y W
Product Development

Formulation
no.

Storage
condition

25°C/dry

25°C/60%RH

40°C/dry

40°C/75%RH

25°C/dry

25°C/60%RH

40°C/dry

40°C/75%RH

25°C/dry

25°C/60%RH

40°C/dry

40°C/75%RH

25°C/dry

25°C/60%RH

40°C/dry

40°C/75%RH

Week 1

Week 2

Week 3
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Photostability Testing

Storage condition 1 day 3 day 5 day 7 day

20°C/dry
dark
20°C/dry
light
24°C/65% RH
dark
24°C/65% RH
light
40°C/dry
dark
40°C/dry
light
40°C/75% RH
dark
40°C/75% RH
light

|dentification of degradation products by UPLC/MS
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Automated storage stability: Results

@ Morpological stability vs. time and condition
¢ Chemical stability vs.time and condition

¢ Hygroscopicity vs. time and condition

@ Oxygenation stability vs.time and condition
¢ Visual appearance vs. time and condition

@ Dissolution rate vs. time and condition
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Automated storage stablllty Conclusmns
@ Improvement of data quantity

@ Improvement of data quality

@ Reduction of analysis time

@ Reduction of cost per analysis

What's the benefit ?




..ef"-.'-_-r:‘-_-; =¥

ment

Prognose fiir: Dienstag
27.7.2010, 14 Uhr

1005
o * Dutrovrik 10!]0 T
* Rom
33 kx )
'- : Atighd 33° "
1015 28° 29° Alhen y ; r

Gitrattar A
T ) - * Pl e
@I’-‘Ietecschuelzg Alger Turis' TelAviv =




RppTOOL

Opportunities
@ Rapid Prototyping & testing
- StabScreen & Prototyping tool

@ Accleration of formulation development

- More (accelerated) storage conditions

¢ QbD approach for market formulation

- Bioequivalence with preclinical and first clinical forms
or original drug




