
Electrostatic charging of powders and materials can negatively impact the manufacturing of inhalation products. 
During capsule filling, tribo-charging of the capsules induced by the contact with the capsule filler components 
could lead to rocking and jumping of the capsules further increasing the amount of rejected capsules.  For the 
improvement of processability and flowability of the capsules external lubricants are applied. This study attempts to 
close the gap between processability in a capsule filling machine, the electrostatic charge and the lubricant used 
and also takes into account different filling parameters like the capsule filling speed and the relative humidity (RH) 
during the filling process. The charging tendency of commercially available HPMC and gelatin capsules with 
different external lubricants have been compared to unlubricated capsules before and after going through a 
capsule filling machine. 
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 Capsules are not charged after storage and pouring out of 
bag, charge accumulates during capsule filling process

 In-process charging is differently influenced by external 
lubricants on variable capsule types 

 Gelatin or HPMC
 External lubricants:
 Carnauba wax (CW)
 Sodium lauryl sulphate (SLS)
 Magnesium stearate (MgSt)
 Unlubricated (w/o)

21% or 51% RH
1500 or 2500 cph

Faraday cup (Model 284/22A, Monroe Electronics)
electrometer (6517B, Keithley)

Flexalab (MG2 S.r.l.)

*

 Stored capsules have very
low charge

 Empty gelatin capsules
charge more than filled ones

 Gelatin capsules have lower
charge when lubricated

 HPMC capsules tend to
charge negatively when
empty and positvely when
filled

 Less effect of filling speed on 
charging behaviour

 Increasing RH lowers 
charging tendencies in most 
cases
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