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Paracetamol is known to exist in two polymorphic forms, namely Form
1 {monoclinic) and Form 2 (orthorhombic). Form 2 readily undergoes
plastic deformation upon compaction in a tablet machine. The differ-
ence between the two forms of paracetamol is due to a difference in:

A 1 crystal habit

B O unitcells

C O Miller indices

D O hydrogen bonding

E O van der Waals forces

The crystal form of a drug may influence the following processes
during the manufacture and testing of dosage forms except:

J powder flow

Q compressibility

Q tablet coating

O dissolution rate

Q filtration processes
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(A)
(B)
(C)
(D)
(E)

22. The term |“impalpable’] refers to a substance
that is

bad tasting

not perceptible to the touch
greasy

nongreasy

tasteless

22. (B) Powders that are either directly applied
to the skin or are incorporated into topical
prod
pable] Trituration |is often needed to reduce
particles to an extremely fine size so that the
patient will not discern individual particles
when the product is rubbed on the skin. Usu-
ally alparticle size of 50 microns or smaller]is
desired.

cts should be extremely fine or impal-

o OB

313. When a substance tends to lose water to
establish an equilibrium with surrounding at-
mosphere, and forms an anhydrous salt, it is
generally known as:

Extraction
Efflorescence
Deliquescence
Effervescence

6 Lo lia daua
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319. Which of the following isNOT generally
included in accelerated stability testing of phar-

maceuticals?

a. Temperature
b. Humidity

¢ Hydrolysis
d. Light

7 Lo lia daua
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21. The process of grinding a substance to a very
fine powder is termed
(A) levigation
(B) sublimation
[(C) trituration |
(D) pulverization by intervention

(E) maceration

10 A lia dapa
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21. | (C) The term|triturationjusually refers to re-
ducing the particle size of powders often in a
mortar and pestle. However, trituration has
also been used to describe the simple mixj

() A QOTC ) B alss 1
| gation [is the process of reducing the particle
size of solids by adding a small amount of a
liguid or an ointment base to make a paste,
which is then rubbed with a spatula on an
ointment tile.|Sublimation|is the conversion
of a solid to a vz LY assing :
a liquid phase| Pulverization by intervention
is a process for reducing particle size by us-
ing a second agent that can then be readily
removed. For example, camphor_is reduced
by the intervention of alcohol.|Maceration ]s
an extraction process in which e ground
drug is socaked in a solvent until the cellular
structure is penetrated and the soluble con-
stituents have been dissolved. (24:166; 1:1612;
1:1521)

I Mechanical Force

Solid Material

T Mechanical Force

v ' v

| Plastic | | Ela'stic , | | Brittle |

12
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Which of the following starements is incorrect in the case of milling
drug powders®

2 milling can result in degradation of thermolabile drugs

3 milling can resultin changes in polymorphic forms of a drug
0 increased particle size results in a decreased surface areq
Q decreased surface area results in an increased dissolution rate
3 milling can result in changes to the bioavailability of a drug

MmOl & >

Which of the following is not a benefit of a reduction in particle size®

@ improved percutaneous absorption in ointment formulations

3 improved function of the lubricant in tablets

O decreased sedimentation rate in suspension formulations

1 decreased solubility of poorly soluble drugs in solution

U increased absorption and bioavailability of drugs that are
poorly soluble at the aastrointestinal nH
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When considering particle size reduction of a soft waxy substance
such as stearic acid, which of the following statements is (are) true?

1 U stearic acid is capable of absorbing targe amounts of
energy through elastic and plastic deformation
2 0 stearic acid can be more easily reduced in size by lowering
the temperature below the glass fransition point of the
material o
3 [ stearic acid can be more easily reduced in size by @
5 A

decreasing the moisture confent of the material
A1 2and3
2 1and?2

mo o[

21 Aelia dlya

Echelle of MOHS :«® 34 (ulifa

ddlall 3aad 3l gall 10 9 Adligd) 5asad A gall iy 1 dua

Soft |1 10> Hard |

1. Tale 6. Feldspath

2. Gypse 7. Quartz

3. Marbre 8. Topaze

4. Fluorite 9. Corindon

5. Apatite 10. Diamant
Mge(S51,05)4(OH)4.

22
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Table 11.1 Selection of size reduction mills according to

| Mohs’ ‘hardness’ | Tough

Fin: wder product (< SO um) -
| 7—3 (som) ~ vibration l(-uncler liquid nilrogen):
| 3-5 (intermediate)l Ball, vibration

Ball, vibration, fluid energy
| (b) Coarse powder product (50-1000 um) |
-3 (SOf) Ball, vibration_rqller, pin, _hammer,

- ————— -

cutter {all under liquid nitrog_en)_:

3-5 (intermediate) Ball, roller, pin, hammer, vibration,
cutter
5—-10 (hard) Ball, vibration
(c) Very coarse product (> 1000 gzm) |
=3 (soft) Cutter, edge runner
3-5 (intermediate) Edge runner, roller, hammer
5—10 (hard) Roller

o)Al dagl g 4 galaall 3 gall Ada . albaall Cislal
ALl alal)
Typical minimum particle Suitable for what maximum
Mill type size achicved (pm) Mohs hardness
Cutting mills 150 Soft
Pin/cage mills 10-50 Soft, upto3
Hammer mills 10-75 Intermediate, up to 6
Jet mills 2 Soft, up to 3
Fluidized bed jet mills 2 Hard, up to 10
Media (ball) mills <l Hard, up to 8
Aelia s 24
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(E(J.kg™)) ¢ cadall dlant 4o U1 48 5 puaall ABUaY) 4sas
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019,5:41000-355

D
E=klog=
Ogd
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asLll cadal) eMla auli o Rittengers' Low) st o sid -2
E=k(sF —SC) 09.5+180-125
(Fine = ael) el o o) mhall : Sp
(Coarse = (ia) AW o il mlaudl - S,
251 O Ao glal) s Gl :( Bond’s law) j¥is: o5& -3
E= 2Kg (75— — 757) 095355-180

Where
Kg = Bond’s work index.
Di = initial diameter

25

Dn = new diameter.

Types of milling in depend on degree of
comminution :(in haw much times the
particles size was reduced):

1. Great (large) — in 2-6 times;
Medium - up 6-10 times;
Fine - at 10-50 times;

Micro fine - in 50-100 times;

Super fine - thin (colloidal) — in
100-10000 times.

i & W N

el Uaa 26
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Product
out

N Lower rotating plate
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:(Fluid Energy Mills) 4334} calbaall H
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Fluid Energy Mills

Q Particles suspended in high velocity gas stream (fluidization)

O Elliptical or circular path

O inter - particle interaction + striking + rubbing
X WM;K;J/ i tet
O Coarse particles remain in circulation e

O Working '
Q product — 0.5 to 10 pum “A Lo
QOFeed — 1 ton/hr - non sticky i

{~Clossifier outlel

O 1 -4 kg of steam or 6 — 9 kg of air

per kg of product

Energiring norzies
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20 Fluid energy milling ufilises which of the following methods of particle

size reduction?

A Q attrition

B [ compression

C [ impact

D  J compression and attrifion
E O impact and affrition

37 A lia Aapa
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1 inch = 25.4mm a5 sl QA1 & sacizall Jshll 3aa) 5 ()
4 Jaidl iy ¢y 555 lath a )l sl B3 s (3 s sy il S 136
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6.35mm
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(Y%oOpening ) 4aidl) dsud

255 pm

400 mesh =—1~in =63.5pum
400

SSpm (38 pm)2

% opening = x 100% = 35.81%
" (63.5 um)?

41

Aperture Size and Open Area

» A screen mesh contains open spaces (holes) and material (wire)
* Open Area is the total area of the holes divided by total area of
the cloth

Open Area describes how much of the mesh is open space
With aperture size (L) and wire thickness (D), Open Area can be
calculated as follows:

g 2
t‘ . open area = 100 X ———

(L +D)?

Open Area in % as a function of mesh size

Mesh number 4 60 100 200

Opening Size (pm) 4,700 250 150 75
__Thickness of wire (um) 1,200 160 110 57

Open Area 63% L 37% 33% 30% .

16/02/2020
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TABLE 6.1 OPENING OF STANDARD

SIEVES

SIEVE NUMBER SIEVE OPENING
2.0 9.50 mm
3.5 5.60mm
4.0 4.75mm
8.0 2.36mm
10.0 N 2.00mm
20.0 " 850.00 pm
30.0 GT\MLH 600.00 pm
40.0 425.00 pm
50.0 300.00 ym
60.0 250.00 pm
70.0 212.00pm
80.0 ) 180.00 um
100.0 ‘_,-A-ASQ L9 JJE 150.00 pm
120.0 . 3 e 125.00pm
200.0 | Gaddl e 7500 m
230.0 63.00 pm
270.0 53.00pm
325.0 45.00pm
400.0 38.00 pm

Source: USP 31-NF 26.

4cliadya

43
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Sieve analysis is:

m O () @ >

10um

45

Qa |0rge|y automated process
1 a rapid form of particle size analysis
0 a process that utilises a series or stack of sieves
3 used only for dry powders
3 able to measure particle diameters between 1 m and

Lo lia daua

Very fine powder

) Gabuad) U.S.P Sl g LP (allad) 430080 ) gl aid
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Coarse powder O st -

Semi Coarse powder = <l G«

Semi Fine powder ol il § phasa «

Fine powder 228 i s«

L g0l § fhosa -

Classtication of Powder|d:: Sieve Opening (ym)
Very Coarse > 1000
Coarse 355-1000
Moderately Fine 180-355

Fine 125-180

Very Fine 90-125
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The powder fineness for chemicals is
defined as follows

= Course (or a No. 20) powder-All
particles pass through a No. 20 sieve
and not more than 60% through a No.
40 sieve.

= Moderately Course (or a No. 40)
powder-All particles pass through a
No. 40 sieve and not more than 60%
through a No. 60 sieve.

Aelia s 47

= Fine (or a No 80) powder-All particles
pass through a No. 80 sieve. There is
no limit as to greater fineness.

= Very fine (or a No. 120) powder-All
particles pass through a No. 120 sieve.
There is no limit as to greater fineness.

Aelia s 48
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Table 28 = UNITED STATES PHARMACOPEIA STANDARDS|FOR POWDERS OF CHEMICALS |
Sieve Size All Particles Sieve Size Percentage of Particles

Type of Powder Pass Through Pass Through

Coarse (#20) #20 sleve 60% through a #40 sieve

Moderately coarse (#40) #40 sieve 60% through a #60 sieve

Fine (#80) #80 sieve No limit

Very fine (#120) #120 sieve No limit

Gelia Aua 49

Table 2.7 I_LLMIEMIE.EHARMAQEE
AND VEGETABLE DRUGS

A STANDARDS FORPOWDERS OF ANIMAL |

Sieve Size All Particles

Sieve Size Percentage of Particles

Type of Powder Pass Through Pass Through
Very coarse (#8) #20 sieve 20% through a #60 sieve
Coarse (#20) #20 sieve 40% through a #60 sieve
Moderately coarse (#40) #40 sieve 40% through a #80 sieve
Fine (#40) #60 sieve 40% through a #100 sieve
Very fine (#80) #80 sieve I No limit
el Uaa 50
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the coarsest sieve diameter {in pum) is:

A Q100
B 1 180

40% of powder must pass is 100 um

40% of powder must pass is 80 um

if a chemical substance is described in a pharmacopoeia a

fine powdel’, the equivalent diameter of the particle size is such That

C O 180, and the sieve diameter through which no more than

D @ 100, and the sieve diameter through which no more than

lE @125

Lo lia daua

51

1 a ‘very

particle size

Mgthods exist for the determination of

2

N |Method Range

1 |[Sieving 40~ 9500 um
2 |Microscopy 1~ 100 pm

3 |Sedimentation Rate 0.8 ~300 pm

4 |Electrical Conductivity 0.1~ 500 pm

§ |Laser Diffraction 10 nm ~ 3 mm
6 |Acoustic Spectroscopy 5Snm~ 100 um
7 |Dynamic Light Scattering 0.3 nm~ 8 pm

4ela dia

oZ
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Size Range by Technique ¢y, HORIBA

CENTRIFUGAL SEDIMENTATION

ACOUSTIC SPECTROSCOPY
= ]

OPTICAL MICROSCOPY / IMAGE ANALYSIS

ELECTRICAL CONDUCTIVITY

LIGHT OBSCURATION/ ELECTRICAL SENSING ZONE

_—
DYNAMIC LIGHT SCATTERING

LASER DIFFRACTION

10 nm 100 nm 1 um 10 ym 100 pm 1 mm

el Uaya 53

as

@14  The following method of particle size analysis is not suitable for

particles over a wide range of diamefers:

0O laser light-scattering method

1 Coulter counter method

[ gravitational sedimentation method
[ _microscope method

Mmoo O w >

0 sieve method

Aelia s 54
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Size Reduction Equipments

The principal types of size-reduction machines are as follows:

A. Crushers (coarse and fine) Coarse mine material is crushed
1 Jaw crushers into lumps of 250 to 150 mm. Again
2.  Gyratory crushers these lumps are broken into
3. Crushing rolls particle of 6 mm in size.

B. Grinders (intermediate and fine) Canies telide orntnd Bl &

1. Hammer mills, Impactors powder. The product from an

2. Attrition mills intermediate grinder might pass a

3.  Tumbling mills 40-mesh screen and product from
a. Rod mills fine grinders pass a 200-mesh screen
b. Ball mills with a 74 pm opening.

C. Ultrafine grinders
1.  Fluid-energy mills
2. In. Classified H.M
3.  Agitated Mills

Feed < 6 mm
Product: 1- 50 pm

D. Cutting machines

1. Knife cutters, slitters} Give particles of definite size and

shape, 2 to 10 mm in length

el Uaya 55

Directions for questions 47-49: Each of the following
processes can be described by one of the following
comminution procedures. The processes may be used more
than once or not at all. Choose the best answer, A-E.

A trituration

B spatulation

C levigation

D pulverization by intervention
E tumbling

47. Rubbing or grinding a substance in a mortar that has a
rough inner surface

48. Reducing and subdividing a substance by adding an
easily removed solvent

49. Adding a suitable agent to form a paste and then
rubbing or grinding the paste in a mortar

4elia Aiua o6
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47. The answer is A [see VI.G.1.c; VI.G.2].
48. The answer is D [see VI.G.1.c; VI.G.2].
49. The answer is C [see VI.G.1.c; VI.G.2].

Comminution is the process of reducing the par-
ticle size of a powder to increase its fineness. Several
comminution techniques are suitable for small-scale
use in a pharlnacy.lTrituration is used both to c01n-|

minute and to mix dry powders. If comminution is

desired, the substance - g
a rough inner surface.| Pulverization by intervention

is often used for substances that tend to agglomerate
or resist grinding. A small amount of easily removed
(e.g., volatile) solvent is added. After the substance is
pulverized, the soly is < Wi ‘ap i
otherwise removed. Levigation is often used to prepare
pastes or ointments. lThe powder is reduced by adding
a suitable nonsolvent (levigating agent) to form a paste
and then either rubbing the paste in a mortar with a
pestle or rubbing it on an ointment slab with a spatula.
Spatulation and tumbling are techniques that are used
to mix or blend powders, not to reduce them. Spatula-
tion is blending small amounts of powders by stirring
them with a spatula on a sheet of paper or a pill tile,
Tumbling is blending large amounts of powder in a
large rotating container.

PI I gand s oaadl S gill Gadall Cuny A

Hydrophobic drugs- stall 4a jsli 4, g2
S et ) g2k GauSaal) A ) da) s

— 80 (ps — Adluall Jal gall ddlaly AdEial) 238 Ja

(O9sSe 75 Balagl) Coidadl) (3laa ) 80 il dblia)_:Da
80 Cus 9% (laall udl pea AdjlBally (g guadl B g3 (s

Chemical instability: Some drugs, such as penicillin G, are unstable i the
pH of the gastric confents] Others, such as msulin, are destroyed 1 the GI
fract by degradafive enzymes. |
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