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”l( ROMERITICS

e Micromerhcs is the feld of sience that deals with the study of
small  particles especia!fq powders-

® Ti deds with the charactesization of particles and +their size,
shapes, susface area, porosity and flow propesties:

AppuicATION OF MICROMERITICS

@ _Tmproves Drug Dissoluhion Rate
— Smaller paricles have !arger surface area , l'ntreasfng digsolution-

@ Enhance Bloaumlabim
— Taster dissolution leads 4o better absorption of drugs

® _Ensures Uniform Mixing,

- Unifosm partile size helps In even drs+ribuﬁr)3 ofF drug i
fosmulations.

@ Affeds flow propesties
— Giood fiow is essentiol for fablet and capaile manufucturing.

® Gontls Drug_Stability
= Proper par!xie size avids  cedimentation i suspensions.

® Tenproves (ompreccibility

— Affects tablel hardness and umifovm werghf dun‘rg compression-

VIDEOS : ) IMPERFECT PHARMACY



@ Tmporiant for Tnholation Products

®» 60 ©©

Portide ¢ize detesmination of lung deposition in aemsol therapy.

[ParTicie Size]

Parhide size refers fo the dimension or diameler of indivisual particles
in a powdered mafemal, fypically expressed in  micrometers (4m) or
nanometers (Om)-

It (s important for understanding physical and chemical propesties.
of matevial-

IF particle shpe is sphere, then s size can be readily measured in
ferms of its diameter:

But pharmaceuhical powder particles are generally non sphencal i
Nature, hence their partile size is exprecsed in equivalent diameters
as Follows :

Surface diametey, ds
Volume diaimeter, dv
Projected diameter, dp
Stokes diameter, dst |
Sieve diameter, dgjeve
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@ Surface Diameter (ds):
Diameter of sphere  hauing the sume suffuce area as parhicle

@ Volume diameter (Va)
Diameter of sphere having the same volume as particle-

® Pryjected diameter (de):

Diameter of cirle that has fhe same ara as the 2D Projection
(shadow) of the particle-

@ Stokes Diameter (deh):

Diameter of sphere that setles as the sume rafe as the parh'cle
in o fluid (used in sedimentation method).

(%) _Sieve Diameter (dsieve) :

Diameter of sphere that st passes through the same sieve Opening
as the particle:
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ParTicte Size DisTRIBUTION

Particle sze distnbuhon refers o the ange and proportion of
diffegent parlicle sizes present in a powder or gunular mateyal-
Tt gives information about how parfides of various sizes are
dictibuted in a sample:
To visualize PSD, a Frequency Distribution Curve is used- Tt is a
graph where :

= The X-axis repressants parlicle size (in 4m or nm)-

— The Y- axis wepressante the frequency or percentage of particles

of that size-
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rm EAN PaRTICLE Srza

® [Mean partice size is the avemge size of all parkides in a sample.

® Tt gives a single value that repressants the central dendency of the
particle size distnbrion-

xnd
Mean e §ze = —
oA 2N
Here, n = numbers oF particles
= pmﬁdes diametey
ExampLES
SN n d n-d-
1 s 2 o
2 90 3 30
3 12 S 60
Y 15 6 90
LY 13 | 10 130
= }:nd=
55 320
Mean particle size| = 2nd _ 320 _ gef
2n Ss
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MeTHop For PARTICLE SizE DETERMINATION

Porticle size 6F a powder can be defesmine by vanous metheds as
follows :

@ Separation methods
o Qlévin_g method
o Sedimentation method

@ Counhhg methods
o Microscopy (Optical Electron)
o (Conduchivity (Coutter counter method)

@ Suface_area_defesmination
® Air pexmeability
e Adsovption [Methad

SEPARATION METHOD

o Thece are methods used 1o separate parides based on their
size £ then measure how much of each size 1% present.

o Tt involes two methods :
~ Sjeving method
—~ Sedimentation method

VIDEOS : ) IMPERFECT PHARMACY



@ Sieve METHD
Sieve method Is a technique used to Sepafote parides bosed on
their size using a set of metal sieves with diffevent - gzed hales:

Uorki‘rg Mechanism
® Aslack of sieves is amanged from 4op 1o bottom with decreasing

hole size (b.ggegr holes af “the fop, smollest at the bottom)-
A known amount of powder is placed on the fop Sieve:
The stack is shaken or vibrated for a fixed Hime-
® Paticle pass through the Sieves based on their size :
- lorge particles stay on the fop Seves:
~ Smalles parlides go through and collect on lowey sieves:
The amount of powder on each sieve is weighed o find particle Size

distribution.

APPu cATION
¢ Powders with parhicle size ) 38 microns
& Giranules , fuble} powders and industnal matesials-
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® SeomentaTion METHOD
Tt is a method +o detexmine pa!h‘de size based on how fost particles

seftle in a liqud , measufed using q device caled the Andreasen pipelte-

PrinapLe

o Parides seftle in o liguid under gravity-

e Acording fo Stokes’ low , Larger particles sele faster , and smaller
partides semaun cuspended longes:

—{] «— Stop cock
Ca
20 —A
vE |8
oEL

VIDEOS : ) IMPERFECT PHARMACY



PRO(EDURE'

A known amout of powder is dispersed in liguid in a long cylinder-
The suspension s 1hmu8houlq shoken and +then albwed fo shand.

At Fred time mtewals (eg,S min, 10 min), a somple is aken fom
o fixed depth usng the Andaamen pipette-

The sample is dried and weighed-

The amount of sefted particles is calculated and used fo detexmine
partide size by using given formub-

o B3
7 J(P-Pg ¢

Hete, dst — Stoke's diameter
+H - distance of fall in time t

- densty of Parlides
P - density of dispersion medium
N - visosity of mediom

PPPLICATIONS

Used for fine powders (4 to oo microns)-
Pharmaceutial SUSPE’nSerlE ! Pcunt , Inks el
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@ [CounTing IMETHID
® (ounting methods involve counting the number of parhiles £
measuring ther sizes directly , usually using Q microscope or an
electronic  counter:
¢ T+ inwlues two methods :
= Microscopic method
~ (ouHer counter method-

@ Microscopic METHOD
In this method , o microstope is used fo obsave and measure
indivisual partles on a side-

Proceovre
® A small ameunt of powder is spread on a side-

o The partices are observed under a microscope (oplical o electran)-
o The diameter oF ench parfice s measured using a calibrated

arepiece-

APPLICATIONS
® Used for small samples and irmgular particles.
®  UseRd in wesearch kibs.
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® Courer Counter MeTHOD
This Is an electronic method where partides suspended in an  electrlyte

are counted and sized as they pasc through a tiny hole (onifice).

PrincipLE

® When a parfile passes though the hole , i displace electrolyte,
causing a change in electricgl  resistance-

¢ Ths change is meusured and used to count and size the particle-

_ConSTRUCTION
Amplifiey @— _j_r"
Elecirolyte

Pulse
Processor

——(athode

‘ —+— Anode

N—— Electrolyte with i
Pa.ﬁkles —n
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ProcEpure

Powder is dispersed in a conducting fiqud-

The liquid is passed through a small hole (orifice)-

Fach particle passing through uses q pulse (change in sistance)-
The numbey and size of particles are ¥vecorded electronically.

APPLICATIONS

Used for very fine powders/ partrcles-
Widely used in pharmaceuticals, blood cell counting-
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(3 |Surrace Area DETERMINATION

o In ths we find out the fofal surfae area of paricks in G poudar-

o Surfae areq is irversely selated to particke size - smaller padicles
have a larger surfoce area:

o Tt can be detesmined by fﬁllowr‘rg two methods :

= Adsosption Method

= Air pemeability Method

@ Aosorprion METHOD
Adsoeption method fs used fo detesmine the specific surfoce area
ofF a powder bt, measuring how much gat or golute (from qulu‘d)
qefs  adsoxbed gro the surface of is particles-

PrincipLE

o The ameunt oF qas or solute adsosbed 15 direch propowtional
o the surface afea OF powder:

® The more the surface areq, the more qas| solute will get absorbed-

Types

) Gios Adsosption Method (eq. BET Method)

® Admny gas like nitogen is passed over the pouder:

® The volume of qas odsorbed is measured-

® RBased on his, surfae area & calulated using BET Equation.
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P _ 1 (btlp
V(P-P)  Vmb  Umbp,

BET Equation

ii) Solute Adsorption Method

® Powder is added 10 a known @nentration of solute in liguid (eg dye
in wate).

® ARer adsosption , the dectense in solufe concentration s measred using
a coosimeter ov spechophatometer:

o The amount adswbed is used fo cakulate surfice area-

(b) Awr PermergiLity MeTHoD
Air peFMeo.biMh, method is used 1o detesmine the speoﬁc surface

afea of a powder by measunng how easlly air puses though g
packed bed of a powdar

Prinaipie

¢ When air Is passed through a compressed powdsr bed, the flow rate
and pressure drop depend on the surface ara of the particles-

o Smales parices (wth larger surface area) offer more resictance
fo airflow-

* Using these values , surfae ara 15 calculated wing the Kozeny ~ Carmen
equation. ; : |
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Kozney- (ARMAN Equamon

O =t O . E
nsz K (1-€)

Where,
V= Volume of air flowing through the bed in t seconds (em3)-

L= length of the capillary fube (cm)-

A= Cross- section area of the bed (cm?)
k= constant

AP= Pressure dmp aaoss the powder bed-

€= Porosﬂy of the powdsr = Vb= Vp
Vo

Here, \/y, = Total wolume of the bed
Vp = True Llume of the powder bed-

LE Ur‘chSf‘h, of the FAuid (air) (Poise)-
Sw= Speafic su‘fFa(e area of the powder (cm#gm)-

From —=
Air Pump .
..
—  Dwyer +
Tha ¥ 2%
Pressire  +—F V7
RC?IJIG}DT U

Manometer

THE RsHER SUBSIEVE Sier
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ProceDURE
® A known amount oF powder is packed fightly into a sample holder:
® Air is passed though it at a controlled rafe-
¢ The pressue diffesence and air flow ore measured.
¢ Surface area s cakulated flom these veadings:

ADVANTAGES
® Simple and quick method-
® No need fox special quses ox complex setup-
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| Dervep Properies OF Powbers

® Dexived prpesties of powdsrs are fot directly measuwed but are
calculated Fom basic (fundamental) propesiies like partidle size,
shape and  density-

® These desived propesties are impastart in pharmaceufical fosmulation,
foblet monuﬁ?:chmhg and powder flow studies-

®  These propexties - includes :

- Pnrosiﬁ,

= Pockfrg orrangements

= Densities

- Bulkiness

- Fow propevties

| Dsnsmesl

® In, micromenitcs , densities are important devived propesties used 1o
understand the behaviour of powders in  Fwmulation, compaction,
and Fow-

® Tt is of following 3 Hypes:

-~ Bulk densﬂq

= Te densily
= Tapped density
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() Buik Density

Bulk densify is the mass of powder per unit volume , including
the space between particles (vords).

foxmula
Bulk demih, - Mass ofF Pouwder
Bulk Volume
Im@r‘lunce

 Indicates how powdlers il @ container.
o Affeds flow, mixing and compaction-

©® True_Density
True density is the density of the actual solid  matexial , excluding
any voids or oy spaes bjw partrcles.

Foymula
True density = Mass of Parhicles
True Volume(only solid part)
Immrhm(e

® Used 1o colculate porasity.
® Remains constant for a matexial reqardless of particle packing-
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@ Thpeeo DensiTy

Tapped density s the density of the powder afles  mechanical
fapping, which veduces the wlume by settiing the particles

closer-
Foxmula
Tapped density = Mass of Powder
Tapped Volume
Imporhmce

® Refleds packing ability of a pouwder

e (sed {0 calulate flow indices like Cams Index and Hausner
Ratho-

o

ProperTY Tnecwoe Voios ?
Bulk dem'rq Yes-

True densfh, No

Tapped dmsr"rt/ ‘ies (reduced)

VIDEOS : ) IMPERFECT PHARMACY



PorosiTy

o Porosity is the measure ofF wod spaces (empty spaces) betueen
particles in the powdar:

o Tt indicates how much of the powder Volume Is not occupied by
solid matexial-

Fosmula
Porssity C/e) = (1 ~ Bulk densﬂq) 100
True densty
Explanation

® Bulk densty: includes both the solid and woid valume.

o TTrue denaty: is the denqu of the onlq solid part-

o The difference fells us how much space Is faken up by ar or
voids -
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PackiNG ARRANGEMENTS

o Packlhg arrangements refers 1o the way paricles are ananged
05 packed together in a given space-

o Tt iofluents how fightly o loosely padides are packed, which
affeds porosity , denaty and flow of the pouder.

Tvees Or PackAGING ARRANGEMENTS

@ _(Cubic Packing ( Looge Padcing_)_

® Particles are amanged in a cube -like pattes-

Porosity : High (~47-67)

Packing ffaction : »52-4/- oF the Volume 5 occupied by particles-

5

Rhombohedral / Hexagonal Packing (T@rf Packing)

Partides are aranged in 0 Compact Hexagonar manney-

Porosity : Low (~25°9+)

Padﬂ‘ng fraction : ~ 74-1 v. of the volume s ocupied] by paticles:

et

e o o (D

VIDEOS : ) IMPERFECT PHARMACY



® © o o

SIGNIFICANCE IN PHARMACEUTKS

Affecks bulk density and porosihy.
Influences fublet compression and ﬂowabilﬁy.
loose packing —* Poor flow but betier compressabiliy-

Tight Packing — Better flow but harder to compress.

I Buunms%j

Bulkiness is the rediprocal of bulk densily.
T+ indicates fhe volume occupied by a unit mass of pouder,
incuding the void epaces blw particles:

Bulkiness =

.'
Bulk denstly

Units
Usual!q expreced Qs ml[g or cm3q.

SIGINIFICANCE IN_PHARMACEUTICALS
® Higher Bulkiness — lightex powdev, oOcupies more volume
® Tmportant for packaging , fronspost, and storage of - powdefs-
® Affeds fablet size , capsule filling, and dosage accurugy-
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Flow PRoPERTIES Of PowDERS

® Fow prpedties of q powdey vefer o fts abilfy to move or flow
undex  specified  conditions.

o TThese propexties are esentinl in phalmaceuﬁ(aj € industnal process
where powders must flow wnifdvmly fir opevations like mixing,
filling , tableting £ encapsulation-

Factors AFrecTinG Flow PRoPERTIES

* loarger partices fend fo have better flow due to veduced cohesive
forces-

®  Sphericol particles generally flow more easily due o less fyicton-
Particles with high moisture content dend 4o clump or adhere fo
each ofher-

o H:‘Sher difference bjw Bulk £ TaPPed density  suggest  paor flow
L h;gher compezressfbimy. :

MeasureMent OF Fiow PRoperTIES
Several methods are used fo evaluate the Flow properties of

powders in  pseforroulation studies.

@ AneLe OF Repose
The angle formed between hovizomtal surface € sope of a pile
of a powder (s known as angle of wepose-

tang = b
r
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Here, 9= Angle of repose
h= hr'eghi'
r= mdius

Angle of repase < 80° = Excelleit Fow
Angle of Repose v 30"-40° = Good 1o fair flow
Angle of Repose > 40° = Poor flow

@ Carr's Tnoex

(s index measufes the compressibility of a powder by comparing
the diffesence blw topped density £ Bulk density.

(ARR'S INDEX =

Pmpped ",.Fi!uk « 100

,P Tapped

Carrs InoEx (7) FLowAsILITY
§4§ Excellent
16-20 Giood
21-2S Faur
26-31 Poor
732 ' Very poor
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(3 Hausner Ratio
Hausner wsatio is the rmatio of tapped dens‘rh; To bulk density,
indicating flow charadlenshics  of powdes:

Progped

Havsner RATIO = ——
BuIk

Hausner Ratio | Fowasimy

| |
1-00 - 1-14 Excellent
112 - 148 (ood
149 - 12§ Fair
1-26 -~ {-34 Poor
2435 Uery (bor

i p e
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