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Micromeritics involve the study of small particles and of the gy
a fow=microns size. This study involves the characterisation J?r“do-f
—_— . T . ndi |
vidual particles, Bg_r_’g_c_:lg size distribution and powders. Further, thef ,

- :
relevance as pharmaceutical attributes and biological necessifies g

important to the pharmacist, (DY_iﬂg_'@ftheir use_in the manufacture of
dosage forms. Particles are characterised by the following properties,

size “shape

- AN

volume % surface area
surface area

density porosity o
flow associated properties a
Particle size is normally denoted in micrometers (formerly calledﬂsl
microns, p) pm. One micrometer is equal to 10-3 mm (millimetes)®
10-6 m. The term ‘millimicrometer’ is presently called nanometer ()
and equal to 109 meters or 10~® millimeter or 1073 pm microne#
Knowledge and control of these properties is important in Pha““agcy' |
as follows: |
e
Release and dissolution : Particle size and surface ared iﬂﬂue:ﬁ;
release of drug from a dosage form that is administered O ly, I
parenterally and topically. Higher surface area brings b0 s
contact of the drug with the dissolution fluids in vivo and incr° o 0%
drug ',:’solubility and dissolution. In general, higher the s :
better the release. Hence faster is the dissolution. ‘
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The applications of micromeritics in pharmacy are
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ch ion 8 nd drug action : Particle size and surface are, inf]

AbsorP Jbsorption and subsequently the therapeutic action. p; hu-
enc?:j issoluti""’ faster the absorption. Hence, quicker and greater isg ﬂ:,
e

4rvg action- . s |
pysical stability : Particle size influences the physical stability of
Phy _

o and emulsions. Smaller the size of particles, better the
susp‘f";; ability of the dosage form owing to Brownian movement of
hys1C

fhe particles in the dispersion.

s uniformity : Good flow properties of granules and powders are
. ftant in the manufacture of tablets and capsules. The distribution of
jmpo hould be uniform in terms of its number and weight. At the

icles S . :
partiC the flow of granules should be uniform in order to ensure

e time
;?::;ise we,ight of the tablet and drug content.

comment 6-1. Physical stability of a suspension depends on the surface area
ofparticles. True or false. Justify. ,

A~ PARTICLES—CHARACTERISTICS

particle characteristics influence the dissolution rate, absorption rate,
~ content uniformity, taste, texture, colour and stability. Each particle can
" be characterised and expressed by the following properties.
B * size
"+ shape
* volume
s surface area

"

Some of these are discussed here.

. Particle Sizey~
. The shape of particles present in a powder is normally not spherifgh
| but asymmetrical (uneven). Therefore, it is difficult to express the size
| & a meaningful diameter. @ﬂer, particle size is expressed as the
fﬁmﬂicn is Telated to an equivalent spherical diameter: Size of
'vmes may be expressed as follows:

() Surface diameter, d; : is the diameter of
| 'same surface area as that of the asymmetric particle:

(i) Volume diameter, d, : is the diameter of a sphere having g
E Yolume as that of the asymmetric particle-  paving the
) Projected diameter, dj, W% e iero-

same area of the asymmetric particle W

scope.

as heré having the

AnrtiClC 7 parti€
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(iv) Stokes’ diameter dy : is the diameter of ap €quivg) CEU.“QS :

ndergoing sedimentation _at the same rate 3y eaa:nt ey
B et \\% A

particle. ' €t

(v) Sieve diameter, dsieve © 1s_the diameter of a ¢ here thag
through the same sieve aperture as the asymmetric arti e
through U : T j Icle,

(vi) Volume-surface diameter, dys IS the diameter of , Sphe

a5 same volume fo surface area ratio as the asymmetric o
_— - - . - . ] gy
From the above descriptions, 1t 1s possible to concly de thy Cle,

particle possesses different values for the diameter. Appmpriatet ds
eter should be selected depending on the intended purpose for Which]- :
being applied in pharmacy. Accordingly, a suitable method of m€as:,t Is
ment should be selected. In addition to these, there are 5 ““mbe;m
descriptions for a particle diameter, which are available in BooRs giv:,f |
in bibliography.
Comment 6-2. Particle size is mostly expressed in terms of an equivaley
spherical diameter. Why?

/article Shape p
~ Particle shape is related to geometric shape and surface regulariy

(rugosity) (Figure 6-1). Particle shape will influence the surface area

flow of particles, packing and compaction properties of _the_particles.
"FE.surface area per unit weight a i e are _important in the
studies of adsorption and dissolution.
e 1

o Rugosity

=% —

2

(7]

(8]

g =

eme " ©

S | Spherical Spherical  Spherical e

Oi¥ s$Mogth rough irregular
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had ple 10 determine whether the shape of 5
5

' 0 h . .
s P ere has minimum surface —
50 1C. .Q‘L.S—Pl]—f area per unit Volumge.

metrl ies can be compared fi sphere
2sym roperties ¢ red for spheres ang 3 m
f these _ . et
q'herﬁ Ore,p dp) partICleS, 1n Order Tic
.de
o

: rojected dia}meter, articls t0 decide the shy 5
pression can be obta@ed, T e————— Al

183
particle g Spherjca]

The jollowing X
property Sehege;ﬂ({v Particle
rface area g fT Axd.2 e
s (1%)’}1 1. Sy 1
Volume d g i oy X dp
TR -—

| re 0 and v are the surface area factor and the vojume factor,
o the volu

gy, for the _asymmetric particle, r o

- ‘ Solving for ¢ and a, by
g the appropriate properties (surface area ang volume) provides:

g’ q 3
e = an ="V e -
3 d p2 & W 6dp3

When d; is made equal to dp, the relationship may be written as:

The shape factor of particle can be expressed as the ratio ol
to volume factors, then =il

Shape factor= —=_"_""_ _¢

1
a, 0524 i
The minimum possible value for shape factor is 6, which represents a

sphere. If the ratio exceeds this factor 6, the particle is considered as
asymmetric,

Comment 6-3. The shape of particles is an important parameter to study the
rate of dissolution of drugs. True or false. Explain.

Comment 6-4, Shape factor ratio ay/a, is 6 for a spherical particle. For an
asymmetric particle, this ratio will be more than 6. True or false. Justify.

POWDERS—CHARACTERISTICS

Powder is considered as a collection of particles. Theg{g:i, t;h:
p“m\%(examples are taste, texture, colour etc.), that aerii;se e
Prticle, can as well be applied to powder. At the sam » particles

: . wder. Thus,
dso collectively contribute certain properties to the powde as

wing properties.
waﬂerised and expressed by the following Proper

i ber
_.* powder size G;«pax;txcl: num
-+ surface area _/';fo utln
« flow properties » density

Some of them are despribed here.

- B R \ b s S‘ab! ¥ _E ne
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Powder Size : f particles. If

; collection of particies. the
Bopdel consldefzieaSSize the powder isltérmed‘-m\;'?:der
contains particles © e ' et

oien Wniclés- are noFmally obtainmg.
i 2 he sieves of the desired aperture.  Mong

o ——— - i
the powder thfoug nt in pharmacy in the following areas. )

Articles are importa : '
P (a) Standardisation of instruments, particle size analyser.

(b) Accurate determination of pore size in case of filters.
(c) For effective immunisation, normally, antigens are made to g,
sorb on uniform sized particles.

(d) For diagnostic purposes.

Most of the pharmaceutical powders are polydisperse, 1.e., contajp
parficles of different sizes. There is no universal way of demf
a powder. However, it is necessary to assign powder with a characters. |
@ue. Attémpts have been made to describe the powder by arithmetic

|
mean, geometric mean and harmonic mean. )
I e
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particle Number . : )
The number of part.l_gle-s present in a flosage form should remain
conm to 1'namta1-n dose un-lforr_x_n-ty. Ihis is important when
Tug particles are mixed with _‘?_t_.}l?r [qgr_e;:dlents to prepare tablets and
mmrug particles vis-a-vis number of particles of
STher ingredients should be maintained constant for a given weight of
dosage form. Larger the number of drug particles, smaller is the error.
Errors are large, when the number of drug particles are small. Particle

Tumber is more important in case of low dose drugs or potent drugs.

The number of particles per unit weight, N, is expressed in terms of
volume-number mean diameter, d,,. Assuming that the particles are

ST R O S T T R T AR T P = LJEN

Sy T T
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