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Aam amorphous area (XRPD) 

Acry crystalline area (XRPD) 
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CD drag coefficient 

Dp depth of particle penetration 

Dsc penetration depth in the stratum corneum 

Dt total particle penetration depth 

Dve penetration depth in the viable epidermis 

Ecr creep modulus 
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Ekin kinetic energy 
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vs velocity of sound 
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API active pharmaceutical ingredient 

Cat catalase 

CD cluster of differentiation 

CI crystallinity index 

DCJI disposable cartridge jet injector 

DSC differential scanning calorimetry 

DT diphtheria toxoid 

EPI epidermal powder immunization 

HES hydroxyethylstarch 

id intadermal 

im intramuscular 

ISO International Organization for Standardization 

LC Langerhans cells (in Chap. 3) 

LC lactose/catalase (in Chap. 5) 

LD lactose/dextran 

LH lactose/hydroxyethylstarch 

LMD lactose/mannitol/dextran 

LMH lactose/mannitol/hydroxyethylstarch

LN2 liquid nitrogen 

MC mannitol/catalase 

MHC major histocompatibility complex 

MUNJI mulitiple-use-nozzle jet injector 

PI powder injector 

PMDI particle mediated DNA immunization 

PN pressure nozzle 

RA rotary atomizer 



 ABBREVIATIONS XI

RH relative humidity 

SD spray-drying / spray-dried 

SEM scanning electron microscopy 

SFD spray-freeze-drying / spray-freze-dried 

TC trehalose/catalase 

TFN pneumatic nozzle 

TMD trehalose/mannitol/dextran 

TMH trehalose/mannitol/hydroxyethylstarch

WAXD wide-angel x-ray diffraction 


