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G Size ?

g e
@ Diameter = first property of the capsules
@ Define largelly
® the membrane or coating surface, then quantity
® the mechanical resistance
® the fluidisation and flowing properties
® the active loading and quantity
® Needed for most modelling of
® the membrane formation
® the release profile

® the biocatalyst kinetics (mass transfer)
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Size ?

From a few micrometers ... to a few millimeters
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g?\ Size distribution ?

® Mono-dispersion ?
® do not believe pictures
@ Narrow size distribution allows
® better microcapsule formation control
® casier modelling
® more homogeneous properties
® Narrow size distribution

= higher cost & lower production
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C> Size distribution ? C> Size distribution ?

Controlled release Mechanical resistance —_
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Vbreakage Varies from 1 to 16
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Burst effect ? ... no size distribution
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CEhw to measure the size ? GQ>A Size distribution
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Histograms
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(9 Histograms
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O Frequency !

gt

Frequency

@ Numeric, f, (microscope)

. 3
@ Volumic, f, (Malvern) fs =k x fn
@ Massic, fr (sieving)
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* Sampling is the key point
* Use raw data, avoid conversion
* Make tendencies not absolute values
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<« > Artefacts

r 0

- ==
nod -t H
-~ e
7o} : Data Name Graph Type Medion Size i
& 200710232103113 (] 11.16222(m) _'"

i 200710232104114 [ ]—  11.18262(um) i
ol 200710232108115 = 11.12816(um) re
se Foo, :

; oo §
ol
- H
e
% -
2] <570
ire
v .
re
sere sie 1000 1080 e e0e

Most probably defaults assimilated to particles

ENITIAA, UMR CNRS 6144 GEPEA, Nantes, France poncelet@enitiaa-nantes.fr

G Mean size ?

e

® Median = diameter of 50 % cumulative frequency = dso%
® Mode = diameter of maximum frequency

® Mean size ?

. . n; d;
® numeric (microscope) d,=dj = % =fn 4
i
43=Enz d; =Evi 4; =17 a
® volume (Malvern) Sn; &7 Yvi
i d;3
d, = dzg =3 2" %
v 30 Eni
° L =
surface pmiy B Zod o

Eni de._ Esi ag

ENITIAA, UMR CNRS 6144 GEPEA, Nantes, France poncelet@enitiaa-nantes.fr

) Mean size ?
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Mean size could be computed for all distributions

Multi-peaks ? multi-means ?
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C > Which mean ?

e

@ Function of the applications / model

d3

d3»

Loading

Emulsification Fluidisation Yield

Mass transfer
Sometime, mix of mean diameters
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C> Size dispersion ?

@ standard deviation, o
® graphically ()
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@ Distribution
® pumeric or volumic

® normal or log-normal
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9%% Standard deviation ?
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® Span = = (dyoss-dio)/dson  °,3 20
@ relative dispersion '
@ could be applied to all distributions

@ take into consideration most particles

@ deviations often under d;o% and over dgo%
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Conclusions

@ Even (apparently) simple measurement needs standard
® Use simplest tool to measure the size
@ Beware of the sampling
@ Define your mean value
® mode or median are easier
® ayoid conversion between distribution
@ Use span to define dispersion

@ Size distribution are not absolute value
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