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How to control the settling properties?
l:’ i e Stokes' equation gives an
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How to control the settling properties?

* The rate of sedimentation of a suspended phase depends on
several factors which may be controlled by pharmaceutical
manipulation.,

* Assuming that all dispersed particles are of uniform shape and size
and that the particles are sufficiently far apart so that the movement

does notfaffect the neighboring particles, the rate of

sedlmentatlon can be estimated by Stoke's equgtlgn _1

d* (py — p2)g

p, its density and p , is the density of the medium (g/cmg),

where V is the sedimentation rate (cm/sec),

d the diameter of th¢ suséended Earticlea (cm),

V=

g is the acceleration of gravity (980.7 cm/ sec’) and 10
A
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How to control the settling properties?

— 1. By reducing the particle

size of the dispersed phase g
produces a slower rate of
sedimentation of the
particles. The velocity of
fall of a suspended
particle is greater for
larger particles than it is

for smaller par ticles.

particles
suspended
in water

particles
settled
on bottom

_d*(py - pr)g

time

f sk

V=
187,

©

17

3 b o Yo "iafb_' “

S«lace Yyt giix
Areq

) PY Y
Su'fd“ Erety 12082 ﬁﬁmipon settling to

2P -

&d.‘i.‘d\ COGJ; g—@‘breakup with shaking

-5 gy N5
.jgpgfﬂp-.? A

0

/.
How to control the settling properties?

* However, one should avoid
reducing the particle size too
much, because fine particles

have a tendency to form a

the bottom of the container.

The result may be that the cake

particles
suspended
in water

particles
settled
on bottom

and forms rigid aggregates of

particles that are larger and

less suspendable. . time

d*(py = p2)g
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How to control the settling properties?

2. Also, the greater the density of the
particles, the greater the rate of
sedimentation , provided the density of the
vehicle is not altered.

_4*(pi - p)g
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Because agueous vehicles are used in
pharmaceutical eralsuspensions, the density of
the particles is generally greater than that of the

vehicle, which is a desirable feature.

If the particles were less dense than the vehicle,

they would tend to H and floating particles

would be quite difficult to distribute uniformly in

the vehicle. b q,.‘: pavtldus 0 0975"7-” |J|
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How to control the settling properties?
3. Flocculating agents — #*Lopred2

)?JF “~uo
* flocculation refers to process which leads to aggregates that are

o Floccu]ating agents are clectrolytes that carry an electrical charge

opposite from that of the net charge on the suspended particles
* Electrolytes act as flocculating agents, apparently by reducing the

100

|_lelectrical barrier]between the particles of the suspensoid and

formjng a bridge so as to link them together.

* The addition éf the flocculating agent, at some critical

concentration; reduce the surface charge on the suspended

particles and allows the formation of floccules or clusters.

¢ Floccules will not cake and may be easily redispersed by

shaking the suspension.
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How to control the settling properties? N
3. Flocculating agents
_ ‘ x bridaing, behween the parkcle,  Non-flocculated
br '&qu $»S e— Flocculated >r I (Deflocculated)
bet it * Particles forms loose ® Particles exist as separate entities ol =
pa:l-d% - aggregates Jand form a network i»;ow
like structure * Rate of sedimentation is slow
* Rate of sedimentation is high * Sediment is slowly formed v
* Sl rapldly bt e Sediment is very Closely Packed and a Cbke )
* Sediment is loosely packed and . b
doesn’t form a hard cake MR
e Sediment is easy to redisperse e Sediment is difficult to redisperse
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” How to control settling properties:
4.Viscosity enhancers (suspending agents or thickening
agents)

* flocculation as a means of preventing caking will increase the
particle diameter, and thus increase the rate of sedimentation.

* Now we need some means to reduce this rate of
settling, so that the suspension can be accurately
dosed before it begins to settle.

* Practically speaking, the viscosity of the dispersion medium is
the oniy other Stoke's variable affecting sedimentation rate over
which the pharmacist can exert any control.
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* Suspending or thickening agents are
added to suspensions to thicken the
suspending medium, thereby reducing
the movement (sedimentation) of
suspended particles and physically
stabilizing the product.

® This is particularly important in

d* (p; - p,)g
181,

flocculated systems in which rapid
particie settling is the primary factor
leading to physical instability and lack of

dosage uniformity in the product.

o
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4 ¥ How to control settling properties:

4. Viscosity enhancers (suspending agents or

° Suspending agents which are pseudoplastic are

desirable, since they recover slowly from the
deformation that occurs through shearing (i.e.
upon Shaking, they remain fluid long enough to be

poured and spread).

_&(p1 - po)g
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thickening agents
® Ideally, the systegm should ()rheologically) e 5*"&@;\';#"
be pseudoplastic; that is, it should have high
viscosity at low shear rates (during storage) and =~ "
low viscosity at high shear rates (during shaking,
pouring, or spreading). .
® Thus selecting appropriate viscosity enhancer with IpEE—— . T
desirable rheological properties gﬂ"&“h paniel bo
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How to control settling properties:
4. Viscosity enhancers (suspending agents or thickening agents)

* The rate of sedimentation may be appreciably reduced by

increasing the Viscosity of the dispersion medium

* However, a product having too high a viscosity is not
generally desirable, because it pours with difficulty and it is
equally difficult to redisperse the suspensoid.

* Therefore, if the viscosity of a suspension is increased, it is

done so only to a modest extent to avoid these difficulties.
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“How to control settling properties:
4. Viscosity enhancers (suspending agents or
thickening agents):

® Viscosity enhancers include agents from each of the fqlloyfing categories.

Typically, the concentrations used range from 0.5% to 5%, but the needed
viscosity will depend on the suspended particle's tendency to settle:

1. Natural hydrocolloids » Wb sy
+— Acacia, tragacanth, alginic acid, carrageenan, locust bean gum, guar gum,
gelatin.

2. Semisynthetic hydrocolloids
Methylcellulose, sodium carboxymethylcellulose

3. Synthetic hydrocolloids
Carbopol® Poly(acrylic acid

4. Clays

%

Bentonite, Veegum@ @

30

Saja Hamed, Ph.D

~,

3/28/2022

15

Scanned with CamScanner



" patli('olts NALS

Sedimenkabion)) <uLg F‘p’“"‘;

Calte « 2.7

soa ) 4o

3/28/2022

/

(DL Lot 1 <ty

The particle shape can also

aft};ct caking and product
stability:

It has been shown that symmetrical
barrel-shaped particles of calcium
carbonate produced more stable
suspensions than did asymmetrical
needle-shaped particles of the same
agent.

The needle-shaped particles
formed a firm sediment cake on
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standing that could not be

redistributed, whereas the barrel-
shaped particles did not cake upon
standing

| 0064-3117-63

CALCIUM :
CARBONATE

Oral Suspension (not USP)

1250 mg/5 mL* -

EangQiNy 5* Y,
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