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Moisture measurement in
fluidized bed drying

Discontinuous Monitoring:

Sample withdrawal and analysis

� Karl–Fischer–titration (KF)

� Loss on drying (LOD)

� Loss on drying by infrared light (LOD/IR)

� Near infrared spectroscopy (NIR)

� Nuclear magnetic resonance spectroscopy (NMR)

� Thermogravimetric analysis (TGA)

� Phosphorpentoxid method
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Moisture measurement in
fluidized bed drying

Continuous Monitoring:
NIR
Microwave spectroscopy

Problem:
signal depends on
powder density

Microwave resonance
technology (MW)
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Microwave Resonance
Technology

water molecule

water in product

carrier material

water molecule
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Glatt WSG 60,
PHARBIL Waltrop GmbH

Glatt GPCG 15,
Glatt GmbH, Binzen

Mounting of
MoistureScan Pharma
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Moisture MW

Moisture LOD/IR

1.53 kgWater

0.17 kgPovidone 90

4.00 kgLactose

2.00 kgMCC

Drying of placebo granules

Glatt GPCG 15
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Correlation of methods

R= 0.98
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Density independency

Glatt GPCG 15
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specified end-point

LOD discontinuous monitoring

former discontinuous process

microwave monitored process
LOD continuous monitoring

~ 81 partsMCC

Water

~ 3 partsPovidone 90

~ 16 partsAPI (water free)

process time gained
by PharmaScan

stops in process

Drying of verum granules

Glatt WSG 60

batch size: 60 kg

filter vibration
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Moisture Sensor
Moisture KF, uncorr.
Moisture KF, corrected

~ 68 partsLactose
monohydrate

~ 32 partsMaize starch

3.4 %Solvate water

Drying of hydrates

Glatt WSG 60

batch size: 60 kg
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• Microwave resonance technology as a novel PAT tool

• Continuous monitoring of moisture

• Density independency

• Good repeatability

• Good correlation with reference methodes

• Suitable for unconditioned inlet air

• Improved product safety

• Saving process time

Conclusions
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