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Overview

= Introduction: why investigate light stability?

= Investigation with 42 tool compounds
— Stock and dilutions
— Biological matrices: Plasma and blood

= Proposals for light protection: decision trees

= Conclusion

= Results published: Bioanalysis October 2016:
10.4155/bio-2016-0109 Vol. 8, No. 19, Pages 2007-2021




Introduction

Stability of drugs and metabolites in matrices is critical

Janssen portfolio contains drugs with demonstrated light
instability

Preclinical light protective measures: controlled

Clinical setting: protection from light: huge practical
burden - adherence?

Correct/relevant assessment and standardized
evaluations required




photochemically labile compounds in human
plasma
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clear window 28.6 82.2
24 clear window 10 na 70.1
4 clear lab 10 87.9 100.9
24 clear lab 10 63.6 99.3
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Rilpivirine in plasma on the bench
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Impact of these results

= Rilpivirine: light protection precautions required -
adherence in clincal setting problematic
isomer indicates exposure to light

= Simeprevir: light protection precautions required
are precautions exaggerated?

= All samples shielded from light at all stages of the
process

= At sample collection -> use amber vials and yellow light conditions

= At bioanalytical facility -> all handlings under yellow light (also
autosamplers shielded!)




Investigation: 42 compounds evaluated

Light Light
sensitive sensitive

1 Terfenadine warfarin

2 Mebendazole N 23 verapamil N
3 Flunitrazepam Y 24 Loperamide N
4 Fluoxetine N 25 Tolbutamide N
5 Nifedipine Y 26 Amitriptyline N
6 Ethyl retinate Y 27 Haloperidol N
7 Buspirone N 28 Simeprevir Y
8 Nisoldipine Y 29 Cpd4 Y
9 Norethisterone N 30 Etravirine N
10 Rilpivirine Y 31 Amiodarone N
11 Dexamethasone N 32 Cpd5 Y
12 Cpd1 Y 33 Ibrutinib N
13 Paliperidone N 34 Testosterone N
14 Ketoconazole N 35 Cpd6 N
15 Midazolam N 36 Cpd7 y
16 Cpd2 Y 37 Desimipramine N
17 Cpd3 Y 39 Trazodone N
18 Abiraterone acetate N 39 Carbamazepine N
19 Darunavir N 40 Lomefloxacin Y
20 Tapentadol N 41 Propanolol N
21 Canaglifozin N 42 desipramine N




Suntest instrument

« Suntest CPS* with indoor daylight filter (ID65)

« Exposure time and W/m? can be varied

exposure (h) to | exposure (h) exposure (h) exposure (h)
Vis Light (400- to UV Light to Vis Light to UV Light
800 nm) (320-400 nm) | (400-800 nm) | (320-400 nm)

30 51 2.9 112 6.3
120 204 11 448 25
240 408 23 896 50




Experimental approach

= DMSO solutions evaluated

= Spiked human plasma samples evaluated

= Spiked human blood samples evaluated with limited set
of cpds




Experimental protocol for solutions

= Combined DMSO solutions prepared (250 ng/mL)
— Evaluation in Suntest @250 W/m?
— Evaluation in normal lablight/yellow light/dark conditions
— Evaluation in direct sunlight
— Evaluation as % of reference (time = 0h)
— Different time points considered
— Clear and amber glass tubes




Amber Glass
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Conclusion for stock and working dilutions

= 21/42 compounds show instability after 4h ST
— 10/21 instability in ST after 0.5h

= 20/21 instable compounds in the ST are also
instable after 4h direct sunlight exposure

= 1 instable compound in ST (83%) is stable
following 4h exposure to direct sunlight (89%)

= Amber vials do in most cases mitigate instability
in ST

= Dark/Yellow light conditions mitigate instability




Decision tree for stocks and dilutions

Drug in solvent
stable in Sun

Test @ 250W/m?2
for4 h?

no

Stock and working
dilutions in amber vials

yes

No protection/shielding
from light needed for

stock and working
dilutions




Experimental protocol for human plasma

Combined DMSO solutions prepared (20 ug/mL)

Plasma spiked to final conc of 250 ng/mL (1.25% spike volume)
— Evaluation in Suntest (clear and amber PP tubes)

— Evaluation in normal lab light conditions/yellow light/ dark

— Evaluation in direct sunlight

— Results: % of reference (time = 0h)

Temperature monitored in ST (set temp 22°C) and for evaluation
of exposure to direct sunlight

— ST temperature slightly increased at end of experiment (25 -28 °C)

— Direct sunlight (26 - 41 °QC)




Light stability results in human plasma

= Compounds based on results divided in 3 groups

— Group 1: stable compounds under all conditions
tested (< 15% degradation, 26/42)

— Group 2: stable in plasma to 480 min (8h) on the
bench, not stable in extreme conditions (240 min ST
or sunlight exposure, 11/42)

— Group 3: very unstable compounds under most tested
conditions (5/42)




Legend to graphs on slides.....
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Group 3 results
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Group 2 results
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Light stability results in human plasma

Ranking and degree of photo instability in ST (250
W/m?) is identical to direct Sun light conditions

120 min exposure in direct Sun light is considered
worst case scenario in the clinic and translates to 30
min ST @ 250 W/m?

30 min ST is considered as the standardized test
condition

Degradation on the bench limited even for unstable
compounds in ST




Decision tree for plasma

Drug in plasma No protection/shielding

stable in Suntest :
@ 250W/m?2 for from light needed for blood

30 min? and plasma

Plasma handling in clinic in
Drug in plasma rooms without access to

S@ggéﬁv'/%iu?gfsst sunlight: within 1 h after

min? centrifugation transfer
plasma to amber tubes

Plasma handling in clinic under
yellow light conditions; within 1 h
after centrifugation transfer plasma
to amber tubes

-



Light impact on human blood stability

ST @ 550 W/m?
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Summary

= A generic test procedure in combination with a

decision tree was proposed based on the evaluation of
42 cpds

Stock and dilutions: 4 h Sun test stability (@ 250 W/m?2)
— Plasma: 30 min Sun test stability (@ 250 W/m?)

— Blood: no substantial light instability observed even for compounds
instable in plasma

= Light protection:

— Stocks and dilutions
= Amber vials for stocks and dilutions
= Full protection (shielding +yellow light conditions in the lab)
— Plasma
» Collection under light protection and in amber vials
= For cpds with instability after 5 min ST = full light protection at all stages

required (note: Consider inclusion of 8 h benchtop stability evaluation for confirmation)
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LC-HR MS method on 6600 Q-TOF

- Acquity UPLC Time Solvent
R e e :
9.00 5 95

Flow rate 600 pl/min

Solvent B Acetonitrile

- Protein precipitation

IS 50 uL

Mixing/centrifugation




XIC of 34 compounds MEW 0.01 Da

Intensity




