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Dispersed system:
S0 ¢ e

o Dispersed system: contain an un-dissolved or immiscible
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drug distributed throu%lout a vehicle
© Dispersed partiles and dispersed medium
:g\féf—-;
\gy A dispersed system could be a colloid, gel, suspension,
e\

o%'[  emulsion, lotion, cream, ointment, SW}Q troche, or

\3 _— P
.¢" \ medication stick
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- Size of the dispersed particles: e. g—lave the
Lgn T IS

Qv
7}( %0 Important factors that determine which type:
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DISPERSED

SYSTEM
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DISPERSED DISPERSING
PARTICLES MEDIUM

emulsion, lotion,
cream, ointment, trche
stick, stick

CLASSIFIED BY

PARTICLE SIZE

( I )
COARSE FINE COLLOIDAL
DISPERSION DISPERSION DISPENSION
10 - 50 pm 0.5-10 um 1nm-0.5pum
suspensions, some fine gels,

emulsions suspensions magmas
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©  Dispersed system:

* The particles of the dispersed phase vary widely in
size, from large particles visible to the naked eye down
to particles of colloidal dimension, falling between 1.0
nm and 0.5 lm:

1. Dispersions containing coarse particles, @isually 10 to 50 [im,
are referred to as'coarse dispersions; they include the@uspensions

and emulsions.

2. Dispersions containing particles of smaller size are termed ﬁne

dispersions (0.5 to 10 m),

3. Dispersion containing particles in thefcolloidal range (falling
between 1.0 nm and 0.5 Um), are termed colloidal dispersions
such as Magmas and gels.
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@Dispersed system:
&0 The particles of the dispersed phase are either:

P that are insoluble in the dispersion medium as
in the case of suspens@——? I\

O— Or(the case of é)l\;fu@ the dispersed phase is a liquid

5 Y ; . .o .
20— that is neither soluble nor miscible with thefliquid of the

#
) e

. \s : .
“ . small air bubbles throughout a solution or an emulsion.
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Dispersed systems:

Dispersing Dispersed phase
medium Solid Liquid Gas
Liquid (L) Colloidal system (sol), |Emulsion L/L Foam G/L
Suspension S/L
Solid (S) Alloys, minerals S/S Solid emulsion, gel Porous bodies, solid
L/S foam G/S
Gas (G) Smoke (aerosols), dust | Fog, mist (aerosol) -

| (5/G)

L/G
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Examples of colloidal systems
— from daily life
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Colloid--
emulsions aeroso]s )il )
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Gel & Foam Clouds Milk
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Dispersed systems: Suspensions
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Suspensions: ”lf

* Suspensions are dispersions of a finely divided insoluble solid
that is evenly dispersed (suspended) in a liquid (the dispersing
~medium)

* A suspension is classifiedﬁ

1. m)idal suspen@ Suspension containing particles

2. @Se suspensiondSuspension containing particles

N
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Suspensions

N O L A

I. Oral administration (sweetened, flavored) 5
2. @application — Sy MLDN
Parenteral routes (non-sweetened, non-tlavored):
——~  ——

intramuscular, intradermal, SC)

4. Intraoculr and intranasal suspensions (non-sweetened,

non- ﬂavored) | oL )
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| * solutions are “liquid preparations:that.contain-one or more
chemic: l blan mmasutabl solvent or

mixture-6f mutually iscible solve > sdvent 1 b - |
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When they are used?
o S N ) A g M S W) O
@ * When the active drug is not soluble in a solvent
@ ® When the activerdrugisnot stablerin‘a’solution. In this
instance, the suspension ensures chemical stability while

permitting liquid therapy.
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Advantages of suspensmns
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3

. Drugs are chemically more stable compare £6 selution’
4.Wn be given for both local or systemic therapeutlc

An ideal dosage form for 1nsoluble drugs for patients who have

difficulty swallowing tablets or capsules (i.¢. children, eldeg)) the

hquld form is preferred to the solid forrn of the same drug because
of the ease of s -qulds and ‘l- 1n administration
of a range of doses. S A5 ) (D COIVIEPR R :tl\f Nal

ocs U2 (X-Q)
.the undesirable tastes of drugs: TI@ of a

disagreeable taste of certain drugs in solution form is overcome

when the drug is administered as un-dissolved particles of an oral

suspension. In fac&hemlcal forms of certain poor-tasting drugs

have been specifically developed for their insolubility in a desire

iquid dosage.

vehicle for the sole purpose of pregfrlng a ala ,
\; \/—Q N\ 5V,

>

effects ~ : -
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Desirable propertie -
TN S R SE?*S\ Eo\ps\ X (51& Joly) 2o LW O
1. ZA properly prepared pharmaceutical suspension should settle

~ slowly and should be readily redispersed upon gentle shaking of

o OF gyt e @
2. to pour freely from bottles and or to ﬂov;f>
through an administration needlﬁ:\)\ (e e Ay 5

The particle size of the suspension should remain fairly constant

* &
/ #, the suspension must be sufficiently fluid to 3
r
application | 2 D o2 W e aunpe N ) ’05;9\/47’?(@-,%
JICEIINC

spread over the skin with no resistance and adhere to skin afte

5. %, the particle size must be kept tD

minimum to prevent irritation of the eye.
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Disadvantages of suspensions:

—_—

SS\S\ A (s
1, Physmal 1nstab1hty9 settle over time=> lack of uniformity
of dose=> _shake before administering each dose

@ Texture may be unpleasant to patients
e v
T e 2 e g w3 o & SYl Gl s @
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Sedimentation (settling properties):
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¢ Sedimentationdneans settling of that occur
under gravitational force in liquid dosage form.
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How t 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
of one does not affect the neighboring particles, the rate of

sedimentation can be estimated by Stoke's equation:
bf”}\ Jo\xo L d*(p, — p,)g

L
18 1,
o where@is the sedimentation rate (cm/sec), d the diameter of the
suspended particles (cm), p, its density and p, is the density of the
medium (g/cm’), g is the acceleration of gravity (980.7 cm/sec?)

and n is the viscosity of the external phase in poises (g/cm sec).
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d*(p, — p»)g
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How to control the settling properties?

e Stokes' equation gives an approximation of the settling rate
and an appreciation of the variables governing the

sedimentation process

&
%ﬂ For example, b@fducmg the particle size or by increasing

the viscosity and density of the external phase, the rate of

sedimentation can be retarded.

Saja Hamed, Ph.D \/
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How to control the settling properties?

By reducing the particle size of the
dispersed phase produces a slower
rate of sedimentation of the particles.
The velocity of fall of a suspended
particle is greater for larger particles
than it 1s for smaller particles.

v = L (P1— p2)g
- 187,

However, ‘one should avoid reducing the

particle size too much, because fine particles
‘have atendency to form a comﬁ uf@@
‘upon settling to the bo

ttom of the container.
The result may be that tE' resists

breakup with shaking and forms rigid
aggregates of particles that are larger and less

suspendable.
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How to control the settling properties?

2. Alsog the greater the density of the particles, the

greater the rate of sedimentation §providedithe

; \UV\H\ &9\’(\/’\ \956

ll, _ C -y <v>wfr JM 5\
1817,

/“}\“" \33 A 0\»\9 o A f‘:—*’&é /c\\S oXA] s (25
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® If the particles were less dense than the vehicle, they would

tend td float and floating particles would be quite difficult to
\_ distribute uniformly in the vehicle. )
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How to Control the settling properties?

3. Flocculatin a sents
WV e ke w,g, %as NV d%ww gﬁm N Qv E;’

o ﬂocculatlon refers to process which leads to aggregates that ar
, )!:'\g_&OcJ—)\«h‘? WQZ%\)-\)/\YN\\;«X‘\AUQ

o Flocculatlng agents are electrolytes that carry an electrical charge
opposite from that of t@om the suspended particles

* Electrolytes act as flocculating agents, apparently by reducing the
electrical barrier between the particles of the suspensoid and

forming a bridge so as to link them together

L\/“_’o&mw\fg\ﬂd \ R Q;D_J\&\SJ\KN W
Ew\&»@ M&ﬁ& @Lx\}'\gg\f"




® The addition of the flocculating agent, at some critical concentration, N
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 How to control the settling properties? N

3. Flocculatlng agents
J 7{\9

aggregates and form a
network like structure

® Sediment is easy to

Saja Hamed, Ph.D

® Rate of sedimentation is

* Sediment is rapidly formed

* Sediment is loosely packed
and doesn’t form a hard

LRI
Flocculated EROSER
o Particles fOrmS lOOse Deflocculated Flocculated

Non-flocculated
(Deflocculated)

Particles exist as
separate entities

Rate of sedimentation
is slow

Sediment is slowly
formed

Sediment is very closely
packed and a hard cake

is formed

Sediment is difficult to
redisperse




¥ Flocculated vs. Non-Flocculated (Deflocculated)
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~ How to control settling properties: A
4 Viscosity enham@uspending age@ OW

agents) —

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

ﬁ(\c Now we need some means to reduce this rate of settling, so

that the suspension can be accurately dosed before it

begins to settlg. &/3)\1@ W e Va5 WS e o ) w5 1)

- @peiﬁng, the viscosity of the dispersion medium is the
only other Stoke's variable affecting sedimentation rate over which

the pharmacist can exert any control.

* 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 flocculated systems in which rapid
particle settling is the primary factor leading to physical instability
and lack of dosage uniformity in the product. ) VSN o (S
Saja Hamed, Ph.D [ Yot N e = shekec's
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Qe;c_t@peakmg, the viscosity of the dispersion medium is the
only 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.
—
-
Q < SR _\2 \
.o WA ER NV CIPS TN b+
® This is particularly important in flocculated systems in which rapid
particle settling is the primary factor leading to physical instability
and lack of dosage uniformity in the product.
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How to control settling properties:

4. Viscosity enhancers (suspending agents or iy
: : el ch gl

thickening agents) S

® Ideally, the system s%%uld (rheologically) be@ldoplasy
that is, it Shﬁld have high viscosity at low shear rates (during

storage) and low viscosity at high shear rates (during shaking,

pouring, or spreading).

& & )\9' Thus selecting appropriate viscosity enhancer with desirable
/] \59’) ’ \% rheological properties
5%\,;9/%\? * 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).

. — \ \
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S Psedoplastic NN oy Zideli o youy o

® Suspending agents which are pseudoplastic are desirable,

since they recover slowly from the deformation that occurs

through shearing
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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
’4_79"&\ P\ ‘j\ké/ . ) L’&\’ =P O > WV 6&\[‘\ &?9]‘“\
QP LAEE) SN 0 ) wemo (Y

* However, a product having too high a viscosity is not
generally desirable, because it@wit}l difficulty and it is

-

equally diftficult 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.

Saja Hamed, Ph.D




/ How to control settling properties:
4. Viscosity enhancers (suspending agents or

thickening agents): .y zi\ W FANARE P
g agents) g SR B ¥

from each of the followi g categories.

® Viscosity enhancers 1nc1ude agents

Typically, the

viscosity wi | depend on the suspended particle's tendency to settle:

/1 . Natural hydrocolloids

Acacia, tragacanth, alginic acid, carrageenan, locust bean gum, guar gum,

gelatin .

— 2. Semisynthetic hydrocolloids
Methylcellulose, sodium carboxymethylcellulose
F[ocau/cﬂ[/*g A?—‘”ﬂ >

Z\&\ v 5 Cale >\7?L

\ \ScOsn'\“j Fvhan ceXs - .
ER Yad v v N

/" 4.Clays M

Bentonite Veegum@ @9\9’05.\& w&\\wf ’Q'l 9 ’ ,\6 Q’O

3. Synthetic hydrocolloids
- Carbopol@

Saja Hamed, Ph.D
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ydwaall s> Suspending Agents JI glgil @

Natural Hydrocolloids

Semisynthetic Hydrocolloids

Synthetic Hydrocolloids

Clays

..Goll

OOI:. i

Acacia, Tragacanth, Alginate,
Carrageenan, Guar gum, Locust bean
gum, Gelatin

Methylcellulose, Sodium
carboxymethylcellulose

Carbopol®

Bentonite, Veegum®
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The particle shape can also
affect caking and product

* It has been shown that
. \
symmetrica barrel—shaped
particles of calcium carbonate
produced more stable
suspensions than did
asymrnetrical needle—shaped

particles of the same agent.

The needle—shape articles
formeda firm sediment cake on

standing that could not be
redistributed, whereas the
barrel-shaped particles did not
cake upon standing ¢ S 4,

(295 Sedimmpation e BF py § DN U\fdf’) 6’1‘

che nwo
@0 (o)) L) e g

(au,,\\m Q,o\,vu gl -
Vs N ac—h

stability: y

—

. CALCIUM
CARBONATE

Oral Suspension (not USP)

1250 mg/5 mL*

CALCIUM SUPPLEMENT

*Each 5 mL (teaspoonful)
contains 1250 myg calcium
carbonate (equivalent 1o 500 mg
elemental calcium)

:(Calcium Carbonate) éolad] Luds Oliujod Gl ouw d,)lie B2

N il

Barrel-shaped (8,5Ui0) 09 Mituns Gleo i > Lo/ jmad ilghbuwl JSib
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Preparation of %lon
%'ngi%i&ts T e e b A

® In some instances, the dlspersed phase has an afflnlty for the

RN vehicle to be employed and is readily wetted by it.
W A @ Othe\ggrugs are got penetrated easily by the VCthlé and have a

D 0 SN
tendency to clump together or wle In this case,

a\s
@‘@ the powder must first be Wetted to make it more penetrable by
the dispersion medium. RS RO G S USROS AN

* Alcohol, glycerin, propylene glycol, and other
hygroscopic liquids are employed as wetting agents when
\ an aqueous vehicle if to be used as the;dmpersmnTah?sE

&'9/«07 )
OThey functlon[by dlsplacmg the alrjln the crevices of the particles,

pe) Yind by allowing penetration of dispersion ium into the
5

MJO | EOWH
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Saja Hamed, Ph.D M\ ’M} N){VA\ /%\&9\ \E&\")\ ’ﬁ;g —N\? @

-




Preparation of suspension:
wettlng agents

@rophlhc powders (e.g. ZnO, MgCO3, talc) canvbeieted’
with water or other polar liquids (alcohol, glyceriny using
mortaﬂl@\S

AN by
é;@g}ﬁﬁgpmmﬂﬂ‘szulfur, charcoal) @re@vetted with

+ Oty QRERTRED 1 50 5 3

® Sometimes a surfactant is needed to ensure suff1c1 nt wetting c>
M \'\_p o@)\_q_g \L\ \_/\‘K\\\ sv\{Qo\ \W\

ents that induce Wettablhty are called
—— —— m\

e Surface active ag

eting agents

ol \ )
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Preparation of suspension:

wetting agents
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2824 Once the powder is wetted, theW (to

Um\w\m @] ,
o which have been added all of the formulation’s soluble
N R =

EINESNYE components, such as colorants, flavorants, and preservatives)
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Components

API

Wetting agents

Flocculating agents

Thickeners

Buffers and pH adjusting agents

Osmotic agents

Coloring agents

Preservatives

External liquid vehicle
Saja Hamed, Ph.D

»-v° The various components, which are used in
¥* suspension formulation, are as follows:

Function
Active drug substances

They are added to disperse solids in continuous liquid

phase.

They are added to floc the drug particles

They are added to increase the viscosity of suspension.

They are added to stabilize the suspension to a desired

pH range.

They are added to adjust osmotic pressure comparable to

biological fluid.

They are added to impart desired color to suspension and

improve elegance.

They are added to prevent microbial growth.

They are added to construct structure of the final

suspension.




Example

® An example formula for an

oral suspension follows.

édks.u oj\g

) The suspensoid is the

Aluminum hydroxide
compressed gel
Sorbitol solution

Syrup

Clycerin
Methylparaben
Propylparaben
Flavor

Purified water, to make

326.8¢

282 0mlL
93.0mlL
250mL
09¢

0.3g

qs.
1000.0mL
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Antacid Ora uspensions
U\g\\?yz LU Ty oS Vs = o5 VW (A

yan alr® Most antacid preparations @re com po osed of water- 1nsoluble
S\s0l

materials that act_w1th1n C gastromtestmeg %\ilfact to. _
J

@) ey 5 inf
ounteract the ac1d9 and soothe the 1rr1tated r in med

linings of the gastrointestinal tract.

o A few {yater-soluble ager@re employed, including sodium
bicarbonate, bg‘t for the most @ water-insoluble

salts of aluminum, calcium, and magnesi are

Qemploye?;\ these include aluminum hydroxide, aluminum

phosphate, dihydroxyaluminum aminoacetate, calcium
carbonate, calcium phosphate, magaldrate, magnesium

carbonate, magnesium oxide, and magnesium hydroxide

ek Sisz D \S&s'()Av\)rqc\‘O“ 2\
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Aluminum salts Aluminum hydroxide, Aluminum
phosphate, Dihydroxyaluminum
aminoacetate

Calcium salts Calcium carbonate, Calcium phosphate

Magnesium salts Magnesium hydroxide, Magnesium
carbonate, Magnesium oxide

S0 ULSpe  Magaldrate (poswsisol| oo buls
posiogllg)

S odiM wicarbenate
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- ,? NDC 0538-0025-83 %Fm
= ingredients Purposes
(in each 5 mL
; Absmirum hydreoide 200 mg [equivalient to died gl USP) _ Antacid
Magresum hydwowids 200 mg. Artacid
Simghicene 20 mg, Aligas
lﬁnmﬁ-m « sour skemach + acd indigestion
%
Abming, ) , and Simethicone Wlmlnys
osggf;;r;on L‘JISP il Ask 3 doctor before use If you have - Kdney disease
* & magnachim-resticted det

Ask 3 docter or pharmacist before use ¥ you are laking a
presoipion drug, Antackds may inteeact with cartsin prescription drugs,
Stop use and ask a dector if symploms kst mor than 2 weeks

andmum

Directions - shavs wdll befors uss + adits and chicren
12 yoars and older: Iske 2 10 4 tsaspooniuls betwean meals, at
bedine, cr as drectnd by 2 doctor « do nol Sake move than 24
leasposnuls in 24 hours of use the madimem dosage for more

mzm-m—mam-m.m

Other information - esch s mL aspoonful contains:
magnesium 55 mg, sodum 1 mg + store 3t room lempersure

« prolect from froszing + kaop fightly cdhosed

* TAMPER-EVIDENT:
Douul?hﬂn“:buum

waler, saochari sodum, sorbiel solufon
Labowiries, bz snct

uost S or comments
whheomerte |“|
37 0536-0025-83

NWR.DM\ sme'l’,Imm-May
_—-l-nu
mnoc: Loss than 0.5% ) | EEnestiien )

Saja Hamed, Ph.D




Antibiotic Oral Suspensions

® Dry powder for reconstitution

&”//A ® Drugs that are @ if maintained for extended periods in

5 N the presence of an aqueous vehicle (e.g. many antibiotic
SO\ drugs) are most frequently supplied as dry powder mixtures

C i\ for reconstitution at the time of dispensing.
. . \
02\,99 \f\@ \é\l Sl o= Ay YV ) (20 A%

WB \@"/lg\,-oi S_QJC N\SA\ 3\/\’\ AL d\,\o(/\o '\ \chadm&mtfcyddd‘) W @

é\ﬂ.\7 (/)9/

/O/‘/\d«ho 3,3 J\/V\p —~ @
Qeco ;Wmf)@\d{) o (@

S <>°\"l o] . o . . " o
NS ® Many antibiotic materials are stable when maintained in
solution for an appreciabl length of time
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Rectal suspension us v e~ als
( w ) AP

® Colocort is a hydrocortisone

NDC 0574-2020-07

COLOCORT®

rectal suspension indicated as

adjunctive ther in the

| Hydrocortisone Rectal Suspension, USP [Retention)

treatment oftulcerative coliti

and is pac aced in a convenient

~o=* disposable'single-dose @nema
; H’*SJ designed for self— ‘?{%ﬁ |

\é\ “\\'administration. = == \> SHAKEWELL BEFORE USE
| FOR RECTAL USE ONLY

° It contam@ in ==y yﬁ\ Y W\

an aqueous solution that
contain carbomer, polysorbat (mﬁl\’ﬁ Co I. ,s)

80, purified water, sodium i it
hydroxide, and methylparaben. o R ' _
-1V ] Polysorbate 80  Surfactant - lgudlos SlsSall pis b acluw ; CH

?’W \9/'.2)\9 &N\ \‘\D\f“ \J‘—‘k/& b2 ' VV}X\ ] Purified water Jlall (vehicle JI) sl

Sodium hydroxide

\] 91 qj’-)\)\

Methylparaben
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Packaging and Storage of Su3£en5|ons

'0?% O; +* shaking and-an o emng large enough to pour a viscous liquid

easﬂy

2) Should b@ or refrigerated w
@g, excessive heat 2 hghﬁ—; >t Yy 29 3 A LI

™~

)OS 5
1) Should be packaged in @ érflta(iners havm% U 10 oo

Cadequate alpspa@bove the hqu1d O permit thorough m1x1vq>gyw]
T

3) Label: "Shake Well Before Use" to ensure uniform dlstrlbutlojﬂ

solid particles and thereby uniform and proper dosage and label

to spec1fy whether the medications are for “external” or mternaQ

use” R (V]

4) Stored in room temperature %L 259C). It should
be stored in the refrigerator aﬁe\r/op\emng or reconstitutio

(freezmg should be avoided|to prevent aggregaﬂon)}

Saja Hamed, Ph.D l\ <L_/
-




:(Storage) (=l (2 &

Gl=all &9 daw o] 6)lp=d] =)0 dogo OUb>Mo

liquid) jol>J] Gleadl Room temp cuw>) dup ol ol ieguall iddl=)] )l ysdl i
(suspension (slgJ] ozl

Dry powder for) Wl=Jl gl=aJl Room temp (25°C) OV H IS CA I V-4 | IR
(reconstitution (dwosd Oo)

ol glads Jbg (aggregation) Olujadl JiSS L] sos ¥ :gied dwaxd] ©
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I R AL O AR
@93‘(5?1‘(} Presence of relatlvely large particles = excessw@

Observing formulatlor]s for evidence of
instability: R AR RPN

e USP/NF Chapter <1M

Major sign of suspension instability@ “caked” solid dosage

that cannot be re-suspended by a reasonable amount of

,"

shakmg% no longer flocculated

o{’(—‘O\/\/ )N 0»0\9 eL

zﬁmev&

BOWHP 120 o9 557 @ A ¥ O duyy 5 h 53&\@

N
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Joj2 U3 Microbial contamlnatlon dlscoloratlon rb1d1 , Or @
_—
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Coarse Dispersion

Fine Dispersion

Colloidal Dispersion

Olosud| oo
10 - 50 um
0.5-10 um

Tnm-=0.5um

M 2) Flocculated vs. Deflocculated

Ao |
Silegedl, J$5
G| e puw
Cuwlg I

A dsgmw

il S @S>l (3 Y]

Piall Jolall
Olagu] @z
48Ul §,8
a9l

Ologual Jsi

Flocculated

(Flocs) polauasd goxi
sy yuw

oy il] Gle 05U

sl 800 = ool 8L
&yl G )3 = HS 359
Ul i = dle o3

Mo = dalaoyy liS = dypl

Lol

Suspensions, Emulsions

aadall Olalsall gleil oy

Gels, Magmas

Deflocculated

Sl gy

(Micronization) p=xdl jusad
i bauwg )izl @l Julss
suspending agents d5Ls|

solod) Lows¥l JSadl s



M 4) Wetting Agents §g>wuall £ 65 >

Go>wmadl £ dw badl bl Jolge Ola>o
Hydrophilic Water, alcohol, glycerin (§awg oole plasiiwly) G dggums Jg
Hydrophobic Alcohol, glycerin, mineral oil ol s jut g Zlisy

Surfactant

Antacid vs Antibiotic Suspensions :4,lis (5 ]

»aasdl Antacid Suspension Antibiotic Suspension

byl
sl ddy b

o>Vl Gugll

T RIS eladl 8 Al jue
ol @lo plasdwdl wic Jod 43l 8y09)
sasall B o9 (Systemic) sjle=

diol  AI(OH)s, Mg(OH). Amoxicillin, Cefixime

Olileal ojsaly diusdl (6

ocigl]
sosall g5
8)Lsdl dyo
Slpgdod]

Galall Lle Sloglasll

Juoladl

Wide mouth + tight container + z,lJ Jilgn 1,9

Room temp (@leol! §¢5 Cuw>) 9oy o
ageaxilly icgN siglall Sl das

“Shake well before use” + LsloJl ol =)l Jlasiwl oS 13] o syass



(USP/NF <1191) Olilsall (8 OLUI pae Olode (7 ]

dol=lJ| oyl aJdull
Caking ZHL ady 85 olsy ¥ o wuwly  No longer flocculated
Crystal Growth dasub il 8,08 Oloww>  Excessive particle fusion

Microbial Contamination 5le 085 ol 18y 8e 1g) jusi 9 ydad ol iy Goue
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