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PHARMA PULSE

Significance of electromagnetic sieve shaker for
particle size distribution analysis of Celphere® grades

Sieve analysis is an important test for pharma excipients due to the need of high degree of
efficiency, accuracy and repeatability. Archana Pokkalath, Research Associate, Electrolab India;
Aditya Marfatia, Director and Co-founder, Electrolab India and Dr Heeshma Shah, Director ...
Technical Services, Signet Excipients, explain more

ieve analysis of sample
S has application in sepa-
ration and size determi-

nation of granular and fine
particles. It is an important
test for pharma excipients
due to the need of high degree
of efficiency, accuracy and re-
peatability. There are three
main types of sieve shakers:

Mechanical sieve shakers:
Mechanical sieve shakers
employ motor-driven system
to agitate and reorient parti-
cles with orbital, circular, ro-
tational or tapping motions
for particle size distribution
analysis.

Electromagnetic/vibratory
sieve shakers: Vibratory sieve
shakers use quiet electro-
magnetic energy to agitate
particles. A proper vibration
setting creates a tri-dimen-
sional sifting motion allowing
maximum particles to pass
through the sieve openings.

Sonic sieve shakers: Sonic
sifters are machines that use
sonic energy pulses per
minute creating an oscillating
air column that provides con-
tinuous agitation for lifting
the particles and reorienting
them to the mesh surfaces.

Significance of
electromagnetic/
vibratory sieve shakers
The particle distribution analy-
sis from the mechanical sieve
shakers (e.g. RO-TAP RX-
29/RX-30) is an approved
method for particle size analy-
sis of variety of powders includ-
ing the Celphere grades. How-
ever, there are certain
limitations to the RO-TAP me-
chanical sieve shakers like the
higher operating noise levels of
approximately 85 dB generated
during test, especially due to the
tapping motion. With the sound
enclosure cabinets, the noise
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levels can be reduced to 78 dB,
but this can lead to increase in
the footprint of the entire unit.
As an alternative to the
conventional mechanical sieve
shakers, the analyst can opt
for other types of sieve shak-
ers like the vibratory and sonic
sieve shakers. One of the bene-
fits of these sieve shakers is
that they are not as loud as the
mechanical units. The vibra-
tory sieve shakers use a vi-
brating motion to shake parti-
cles down through the stack of
test sieves instead of the tap-
ping and gears on the mechan-
ical units. The vibratory sieve
shaker - EMS-08 instrument
operate at the noise level of
less than 71 dB with sieves and
material at maximum ampli-
tude. Additionally, in the vibra-
tional and the sonic sieve
shakers, the user can vary the
amplitude and frequency

Archana Pokkalath Heeshma Shah
CP-305 CP-507
Sieve
openings
Top 212um 300 pm 500 ym 710 pm 850 um
Middle - 150 pm 300 pm 500 ym 710 pm
Bottom 106 um 106 pm 106 pm 106 pm 106 pm
som
Fig 1: RO-TAP (RX-29) Fig 2: EMS-08 =
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/intensity adjustments making
it useful for materials that may
not readily be separated from
other sieve shakers. Due to
less moving parts, the vibra-
tory sieve shakers require less
maintenance than the me-
chanical units. In this study,
we have performed sieve
analysis of various grades of
Celphere ® using the vibratory
sieve shaker- EMS-08.

Materials and method:

a. Materials:

Samples: Celphere ® CP-102,
Celphere ® CP-203, Celphere ®
CP-305, Celphere ® CP-507,
Celphere ® CP-708, Signet Ex-
cipients

Instrument: EMS-08, Elec-
trolab

b. Method: Celphere ® sphere
size test

1. Assemble the sieves in
accordance with the below
table. Set a well-fitting collect-
ing pan on the bottom and a
lid on top of the sieves.

2. Place exactly 10 g of
Celphere samples, microcrys-
talline cellulose spheres, on
the top sieve, and replace the
lid.

3. Agitate the sieves for

RESULTS:
@ Celphere ® CP-102:
Sr.No Sieve Size (p) Sphere size (%) Limits (%)
1 106 pon 212 pi pass 97.7 NLT 87.5
2. 212 pon 2 NMT 7.5
@ Celphere ® CP-203
Sr.No Sieve Size (p) Sphere size (%) Limits (%)
1 150 pon 300 p pass 98.40 NLT 88.0
2. 300pon 140 NMT 8.5
3. 150 p pass 0.20 NMT 3.5
@ Celphere ® CP-305
Sr.No Sieve Size (4) Sphere size (%) Limits (%)
1 300 pon 500 p pass 98.90 NLT 88.0
2. 500pon 0.50 NMT7
3. 300 p pass 0.60 NMT5
@ Celphere ® CP-507
Sr.No Sieve Size (4) Sphere size (%) Limits (%)
1. 500p on 710y pass 95.10 NLT 75
2. 710pon 1.70 NMT10
3. 500y pass 3.20 NMT 15
@ Celphere ® CP-708
Sr.No Sieve Size () Sphere size (%) Limits (%)
1 710p on 850 pass 90.51 NLT 75
2. 850p on 340 NMT5
3. 710y pass 6.09 NMT 20
4. 500p pass 0.00 NMT1

five minutes (at 20 mm ampli-
tude and 67 taps per minute)
4. Then remove the mate-
rial on each sieve without loss
and weigh
5. Calculate the sphere size
(wt. %) by the formula:
€ (Middle sieve opening) on
(top sieve opening) pass -=
100 - [(top sieve opening) on
(wt. %) + (middle sieve open-
ing) pass (wt. %)]
@ (Top sieve opening) on = on

the top sieve (g) x 10

& (Middle sieve opening) pass
= [on the bottom sieve (g) + on
the collecting pan (g)] x 10

¢ (Bottom sieve opening)
pass = on the collecting pan
(g) <10

Conclusions:

The results obtained from the
vibratory sieve shaker (EMS-
08) for Celphere grades were
within the limits of the exist-

ing RO-TAP criteria for
Celphere grades. This sug-
gests that electromagnetic/vi-
bratory sieve shakers can be
used as an alternative to RO-
TAP mechanical sieve shakers
with added advantage of effec-
tive performance in reduced
noise levels that complies with
the GLP requirements.
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