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@_ Micromeritics

* In the area of tablet and capsule manufacture,
control of the particle size 1s essential In
achieving the necessary flow properties and
proper mixing of granules and powders.



Particle Size and
Size Distribution

* In a collection of particles of more than one size, two
properties are important, namely.

1. The shape and surface are of the individual particles.

2. The particle size and size distributions (The size
range and number or weight of particles).




Q Particle Size

* The size of a sphere is readily expressed in terms of its
diameter.

« The Surface diameter, d, 1s the diameter of a sphere
having the same surface area as the particle.

 The Volume diameter, d, i1s the diameter of a sphere
having the same volume as the particle.

* The Projected diameter, d, 1s the projected diameter of a
sphere having the same observed area as the particle.

« The Stokes diameter, d, is the diameter which describes an

equivalent sphere undergoing sedimentation at the same rate
as the asymmetric particle.
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cle size of a pharmaceutical substance i

: g S strictly maintaineq
%Dﬂ""‘“‘ biological activity. few examples of sub.

Wmngcs are given in Table 6-4.

TABLE 6-4
Lu-p"-" of Drugs With Particle Siu——l"hlrmntnpeial Control
: ’5;;;____ Dosage Form  §jze Requirement
i soluble tablets sieve no. 180
Hywﬂi“'"c ofs.x cTcam 90 % = <5 um, <50 pum
fasulin zinc (amorphous) Fn?m.mns ek e
J  qpsulin ZiRC (crystalline)  injection 10 >40 pm

tablets

i cthasone 90% <5 pm, not 50 Hm

ms to estimate EﬁﬂiFIE_ﬁiE‘Eﬁ_af_@{/
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b. Sieving Method
¢. Sedimentation Method
d. Conductivity Method

None DfF_UmsE methods are truly direct. because visual observatio
1 easurement of all three dimensions of the particle ismn
. y one method may not match data provided by oth:;

nethods. Seltftion of a rqelhod largely depend on its i
ications, desired type of diameter and type of distribution ::;il:f:;

o ; they cover,
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size in the range gf 012-1}\}1111}3:1 be measured by optical

microscopy. In this meth si2e 1S expressed as ;

diameter), which .dcscritfcs the diameter of a sphere having ‘:ﬁe (psam

% the asymmetric particle when observed under 4 microscope ; Thi
. IS

method directly gives number distribution, whij can
. - = ™ ] ch
yerted to weight distribution. The optical be further con-

. microsc A
rsolving power (of the lens). The lower limit Ope has a limited

. \ can be

using ultramicroscope and electron microscope broughit down
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Optical microscopy method is sed to determipe. MB"% "‘Ta‘
(a) particle 5i2° mly:;j in suspensions
(b) globule 'E” distribution in emulsions
(c) particle size analysis in aerosols /
on the amount ol: solids or Blobules‘ ' ‘
dilution of sample can be made using an approprigte Vchil; “tce%
Method Ey,?.piecc of thc u‘:icmscope. is fitted 55 R, 5
This eye-piece micrometer is calibrated using g Standarg a mim g
eter. Tike the powdcr safnplc and prcparf: . -"“spcnsion s‘t_&ge mj .
yehicle such as p.ammn ml.. When water is used ag a \n.:h“’\rI Q sy
of hydration (swelling) of the particles. The . Cie, vgn-“ahle |
sion is mounted on a slide or a‘ruled. cell and placed it s;'l“ble of fy the
stage. The size of the particle .ns estimated with the help the “\ech.%
micrometer. Around 625 particles must be count ed in 00;‘ the eyww
the true mean. This is necessary because particles amnr er tg o Pty
asscssment will be subjective and inaccurate, unlesg 5 . *P ?;!}n%
ured. arge g
e _ Sampe -
The size frequency distribution curves such ag Normaj (g >
log-normal (Figure 6-4), cumulative ﬁ'eqpency (Figure 6-§Flgure 6
ability (Figure 6-6) curves are plotted. Finally, the Statistje and Drog:
for the poWdCl' are estimated. al g
Estimation of diameter can be.improved by Projecting ot
specimen on @ screen, Of by taking a phot.ogmph. Elecugn- ield of th
have been developed to remove the necessity of Measuring ic Scaﬂne,, l A
visual observation. pamtle;h’ :
Practical considerations : The microscope methog & '
should be carefully standardised, otherwise considerable i:rl:‘sﬁmmm |
introduced. The sources of error ir}clude the choice of diamm May b, |
nique of slide preparation and sampling. The value of Projecteq 4.t 4
depends on the orientation of the particle on the slide, Jiameyg, 4,
|. The diameter obtained in this method is actually the di
circle, whose area is equivalent to the projected area of the Partic] of 4
diameter is estimated using a graticule which is placed ip the m: ® The |,
eye-piece. mm“"m
2. A less tedious method is the double image micmSCOpe. In
procedure, two identical images are observed in the field of view
beam splitting divice (that is present between the objective ang o |
piece) moves the image apart. The amount of displacement js indicateg
on a scale, when the images are edge to edge contact. The diameter oy ’
tpe electrical meter in the Timbrell instrument. i
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Pop‘-’“_} projected area diameter

(i) Martin diamecter \
(iii) Feret diamelter ‘
the purpose of measurement, the follnwing Figure 6-7 can be
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Figure 6-7. Some popular methods 1o express the particie diameter by microscopy
method. Key 1—projected area diameter, 2—Martin diameter, 3—Feret diameter.

Projected area diameter : It is the diameter of a circ
urea as that of the particle observed to the surface on
rest. |t corresponds to the number | in Figure 6-7.

Martin diameter : 1t is the length of the line that bisects the particle
image. A line may be drawn in any direction, but must be drawn in the

ame direction for other particle measured. The martin diameter is
represented by the number 2 in Figure 6-7,

Feret diameter - 1t is the distance between two

sides of the particle parallel to some fixed directio
number 3 in Figure 6.7,

le with the same
which the particles

tangents on opposite
n. It corresponds to

ges:

+ Microscopy allows the observer
2. Agglomeration of particles and
¢an be detected.

to view the particles. H
any contamination in the powder
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3. Particles in the dispersion must be free from mop ey
be avoided by mounting the sample with a M.mp 'mie.,

4. Easy and simple.

r\_pﬁdvnntages: .
1. Diameter is obtained from only .two dimensions. e, e
| breadth. Depth of the particles is not meas : -
i i d tedious, because a
This method is slow an : I'bwl"
2 Pa;[ic]cs (500) must be measured to get a good est Iltln[mq

Scannegl vyigrge sample 1S required. ) Y

A ier aroblem 6-4. The sample of silica is analyzed by meyy y




