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Fulfilling the Fulfilling the Promise Promise of SCF of SCF 
Technology Technology -- Our MissionOur Mission

 Developing modern medicines often requires special 
solutions to specific problems (e.g. Poorly soluble drugs, 
Inhaled delivery, Stabilisation of large molecules)

 In the last decade significant progress has been 
made using supercritical fluid (SCF) technology to made using supercritical fluid (SCF) technology to 
address these challenges

 The first SCF based medicine (‘Levadex’) has recently 
filed its NDA (New Drug Application)

 A need to capitalise on progress to date, and invest 
in the next generation of SCF drugs



CrystecCrystec Modified Modified SSupercritical upercritical AAntinti--
SSolvent Process (olvent Process (SASSAS))

 Solution of therapeutic agent prepared in 
a suitable solvent

 Solution introduced into particle 
formation chamber with supercritical CO2

 Rapid extraction of the solvent into the 
SCF occurs causing precipitation of solid SCF occurs causing precipitation of solid 
particles (within milliseconds)

 Proprietary nozzle arrangement (Mod-
SAS) allowing intimate mixing of SCF and 
multiple solution streams, and control of 
processing conditions

 Crystec process allows controlled 
formation of particle solid-state, size and 
shape for a wide range of small and large 
molecules 



Particle Morphology with SCF Particle Morphology with SCF 
TechnologyTechnology
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Reduction of Processing ComplexityReduction of Processing Complexity
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SCF Product Development PathwaySCF Product Development Pathway
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Solid State ManipulationSolid State ManipulationSolid State ManipulationSolid State Manipulation



Simultaneous Size and Polymorph Simultaneous Size and Polymorph 
ControlControl
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Polymorphic Separation of olymorphic Separation of 
Conformational PolymorphsConformational Polymorphs

 Separation of closely related polymorphs
• Polymorph separation affected by both process 

condition and solvent choice

M. pt 205.2°C onset M. pt 210.7°C onset 



Improving solubilityImproving solubilityImproving solubilityImproving solubility
/ Modifying Release/ Modifying Release



Bioavailability of Poorly Aqueous Bioavailability of Poorly Aqueous 
Soluble Compound Soluble Compound –– Effect of Effect of 
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Enhanced DissolutionEnhanced Dissolution
 Drug dissolution increased through polymer Drug dissolution increased through polymer 
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Inhalation ApplicationsInhalation ApplicationsInhalation ApplicationsInhalation Applications



Particle Size Control and UniformityParticle Size Control and Uniformity



Surface Roughness Surface Roughness 
ComparisonComparison
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ACI Profiles for Clinical BatchesACI Profiles for Clinical Batches
ACI ACI –– Anderson Cascade Anderson Cascade ImpactorImpactor
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Plasma ConcentrationPlasma Concentration--Time Time 
ProfilesProfiles

 MDI - improved lung delivery

 Potential for rapid systemic 
delivery

 Potential for reduced dose
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 Potential for reduced dose

Comparison of Cmax data (mean ±SD) 
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PlasmaPlasma--Time Profiles Time Profiles –– IV and MDI IV and MDI ––
Peptide DrugPeptide Drug
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Product ManufactureProduct ManufactureProduct ManufactureProduct Manufacture



Product ManufactureProduct Manufacture

 Tech transfer and scale-up 
 Batch consistency
 Single step process Single step process
 Low residual solvents
 GMP proven and regulatory authority 

approved plant 

Product concepts scaled to efficient GMP manufacture



MAP Pharmaceuticals Inc. Files NDA MAP Pharmaceuticals Inc. Files NDA 
for for LevadexLevadex

 Inhaled product for migraine
 Di-hydro-ergotamine (DHE)

 ‘Novel formulation’ = SCF engineered particles
 Only technology capable of engineering particles to specification for 

DHE DHE 

 First SCF product to market
 Stable process at manufacturing scale

 Exceptional control of particle size distribution
 Exceptional batch to batch reproducibility
 Process designed and scaled by members of the Crystec 

team
 New regulatory standards for particle engineering?



Pharmacokinetics of IV Bolus andPharmacokinetics of IV Bolus and
MDI Formulation of SCF Processed Di MDI Formulation of SCF Processed Di 

DihydroergotamineDihydroergotamine (DHE) (DHE) –– LEVADEX see LEVADEX see 
www.mappharma.comwww.mappharma.com for details for details 

PK profiles of DHE in Plasma Following IV and Inhaled 
Administration

1 mg IV

0.88 mg dose

0.44 mg dose0.44 mg dose



Summary / Key SCF BenefitsSummary / Key SCF Benefits
 One step process
 FDA approved technology
 Technology lends itself to quality by design
 Good yield (>90%) and high reproducibility
 Ability to manipulate particle / surface properties Ability to manipulate particle / surface properties
 Narrow size distribution
 Applicable to small and large molecules
 Ability to form new IP

 Single API or multi-component crystalline composites
 Polymorph separation
 New formulations



Thank youThank you

Please Keep in Touch!Please Keep in Touch!

lyn.daintree@crystecpharma.comlyn.daintree@crystecpharma.com
+44 1274 236160

www.crystecpharma.comwww.crystecpharma.com


