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Problem ‘Solutionl Solution?2
1. Challengegto enable safe and accurate  Multiparticulate formulations Understandingpropertiesrelated to stability
administration ~ of  pharmaceutical A Offerflexibility in dosageand administration A NPLworked with Pfizerto introduce and assesghe
formulations, while maintaining a A Spherical particles, formed by active use of advancedscanningelectron microscopyand
suitable taste. This Is particularly pharmaceuticaingredients(APand excipients Ramanspectroscopynethodsto studythe chemical
important for paediatricmedicines A Excipienttypes and properties are selectedto and structural stability of multiparticulate
2. Pharmaceuticalswaste Is estimated at optimise shelf life and APl release after formulationsovertime.
around £300 million! a year, with a key administering A Tothis aim, Pfizerprovided NPLwith samplesaged
contributor being disposaldue to shelf = A Choiceof excipientsand relative concentrations over 7 months under different environmental
\ life. /‘ K allowscontrol overthe releaserate. /‘ K conditions,aswellasnewlymanufacturedsamples/
Scanning electron microscopy (SEM) Raman Spectroscopy

Reference Raman spectra Not aged (SEM)

Transmission Raman spectra

75 % RH (SEM)

A Ramarspectroscopyeferencespectraof the APlanddifferent excipients

FormulationB before and after agingat 40 °Cfor 7 monthsat A TransmissiofRamarspectraof formulationsA and B showsimilarconcentrationsof eachcomponentwithin the formulations
different relative humidities (RH) A Ramanspectroscopymaps (figures a, c, e and g) identify the crystalsas the API(cyan)and the surroundingmaterial as
predominantlyexcipientl (magenta)ymixedwith someof excipient2 (yellow) Onthe surfaceexcipient2 reducesafter aging

Environmental SEM (ESEM}situ tests Stimulated Raman Scattering (SRS) Microscopy

FormulationB exposedto high humidity (water vapour 1000 Pa)at 5 °C. Sizeat
time t=0 markedin red, sizeat time of measuremenin blue.

0-17 minutes. multiparticulateslowlyincreasedn size

32 minutes. multiparticulatesurroundedby a solution

40 minutes. After leavingto dry the multiparticulate decreasedin size and a

smoothmaterialremainedoutside _
FormulationB, not aged
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SRSmicroscopy allows for fast
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- chemicalmappingand is ideal to
e Image samplesover a large area
00- ? for statisticalanalysis
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Ramanspectroscopymeasurementsadentified region 1 as unchanged,region 2 Right i ; > ax
undergoingchemicalcompositionchangesand region 3 as an aqueousform of 53;?3;296‘ e stanat ohe Zaxis

excipient2.

Conclusion

TheRamanspectroscopymappingand SR3nicroscopyimagesidentified the crystalstructuresasthe API,whichwere presentthroughoutthe multiparticulateformulationsand remainedin the aged
samples Themajority of the multiparticulateswere sphericaland containedboth APland excipientl, includingthe agedsamples ESEMn-situ measurementsevealeda materialmigratingout of the
multiparticulate whichwaschemicallydentified asexcipient2 by RamanspectroscopyTheseadvancedneasurementmethodsprovidedvaluableinsightsinto the chemicaland structuralchangesof
the multiparticulate formulationsdue to agingand contributed to the understandingof their agingprocess We envisagehesetechniguesto be usefulin furthering the developmentof a range of
future medicinesformulationsandinform strategiesfor storage
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