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Liposomes for micro-RNA delivery
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cancer

Å miRNAarenon-codingRNAs

Å miRNAtarget multiple mRNAs

microRNAs ςmiRNAtherapeutics

RNA-induced silencing protein complex 

miRNAin RISC interactswith mRNA

geneexpression geneexpression

19-25 nucleotidesin length

mimic
endogenousmiRNA

inhibit
endogenousmiRNA

miRNAtherapeutics

Modulation of diseasepathways
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Lipid basedmiRNAdeliverysystems

Need of a deliverysystem

ü High encapsulationefficiencyand long-term stability

ü Protectionof miRNAfrom degradation

ü Confer high stabilityto miRNAmolecules

ü Improvementof pharmacologicalproperties

ü Opportunitiesfor tissue specifictargeting

ü Low immunogenicity and toxicity

ü Safe deliveryto diseasedsitewith reducedriskof off-target effects

Further Requirements

ü Robust and reliableproductionprocesses

ü Scalableand costefficient

Cationicliposomes

(Cullisand Hope, 2017)

Lipid NPs with ionizablecationiclipids
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Lipids/formulations : 

DOTMA/ DOTAP/ DC-Cholascationiclipid

DOPE asneutral lipidόαhelperlipidάύ 

POPC 

± Hyaluronicacid

Stearylamine/ Protamine

Coatingwith PEG or PVP

Incubation
15 min RT with
miRNA

Cationic 
liposomes

+

-

Lipsomes/
miRNA 
complex

Transfection

+

+

+

+

+

+

+

+
+

+

+

Liposomesfor microRNAdelivery

Liposomecharacterisation:
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Composition

Size

Charge

Loading

Stability
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LiposomeParticle Manufacturing Techniques

Å Lipid Film RehydrationTechniquefollowed by Size Extrusion or Sonication

Å Ethanol Injection Technique

Å Microfluidics

... easy scale-up for large preclinicalstudies
GMP production Dialysis

Ultrafiltration

Additional steps
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BiophysicalTechniques

ÅPhoton CorrelationSpectroscopy

ÅNanoparticleTracking Analysis

ÅTEM /SEM / AFM 

ÅZetapotentialMeasurements

ÅSmall Angle X-Ray Scattering

ÅDifferential Scanning Calorimetry

PhysicochemicalCharacterisationTechniques
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DSC

SAXS

TEM 
Analytics 

Å Biological Assays

Å ElectrophoreticTechniques

Å RT-qPCR


