
Fill volume

Simulect® mg

basiliximab 10

monobasic 
potassium 
phosphate

3.61

disodium 
hydrogen 
phosphate

0.50

sodium 
chloride

0.80

sucrose 10 

mannitol 40

glycine 20

Heat transfer 
coefficient

𝐾v

Duct 
geometry

Condenser capacity

Shelf size and number

Shape/flatness of base

Solids content/
concentration

Heating rateDuration

cooling 
rate

Hold temperature & time

Chamber pressure

FORMULATION CONTAINER EQUIPMENT

OPERATIONAL PARAMETERS PROCESS CYCLE

BATCH SIZE

Number of vials

𝑅pDry layer
resistance

Τ𝑑𝑚 𝑑𝑡Sublimation rate

Shelf temperature

PROCESS 
PARAMETERS

Critical 
temperature

𝑇p

CRITICAL QUALITY ATTRIBUTES – Specific to Freeze-Dried Products

𝑇g

Shelf construction

Surface finish

Geometry
(e.g. diameter)

Fill
height

Drying time 𝑡

Stopper design, inc. 
vent geometry

DESIGN PARAMETERS

Appearance, reconstitution time, mechanical strength, moisture content

Dependence of process 
parameters on the interactions 
between design elements and 
operational parameters


