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suspintion and emulsion ؟ننوم ناظنلل نومتنب
 نرنولطسنو منرنننن انيانمهدنو متن  disprsed systemsنلل ن ينن لان اانامن ظن
 وملن اوظرن؟ مان؟لاوان؟منولن ااوظن؟نن ان؟لاوان رنلنا ننرلاناتن  ان؟ ؟رن ظن ااوظن؟لاوان

suspinsion solution

the druge disperse in the solventن the druge dissolved in the solvent 
  ئ؟رنط ئول



What  is a dispersed system

• A system in which one component is dispersed as particles 
(un-dissolved) or droplets (immiscible) throughout another 
component.

Dispersed phase

Continuous phase 
(dispersed medium)

م نانامنا؟لاعنولطسنونن اعن
ول؟ن مان؟مهدنو متنومظنلولت
ن اهوان؟لاوان اواناان امهدن
phaseم اهوانامن ظن



q A dispersed system could be a colloid, gel, suspension, 
emulsion, lotion, cream, ointment, suppository, troche, or 
medication stick.

q Size of the dispersed particles is the important factors that 
determine the type of dispersion. e.g. colloids and gels have 
the smallest size particles.

ومتن اان؟رططننمهن اولطسن اانا نننن انب
 اانامنر  ن ا ومئللن



Colloidal dispersions
• Colloidal dispersions are defined as:

dispersions in which the size of the dispersed particles in 
the continuous phase is in the range of 10-9 – 10-6 m

• So:

1 Å 100 nm

  

15 μm



Classification of disperse systems
Dispersed 
phase

Continuous 
phase

Name Example

Liquid Gas Liquid aerosol Cloud

Solid Gas Solid aerosol Smoke

Gas Liquid Foam نوسن يهين Bath foam

Liquid Liquid Emulsionنوهنرظان Milkن

Solid Liquid Suspensionو ظعن Calamine lotionن
طم ناظ طاس

Liquid Solid Solid emulsion Ice cream



I. Suspension



Objectives
• By the end of these lectures, you should be able to:

– Explain why .

– Describe the properties of

– Explain with the role

– Know how to 



Part 1: Introduction and advantages



Definition

• A suspension consists of a dispersion of insoluble solid particles 
in a liquid.

• In a suspension, the particle size is generally > 1μm.

• Different to a colloidal system, where particle size is < 1 μm.

suspension نوملام ا ومئلل1 ل؟انوتن
colloidal نوملام1 ا ومئللن ائانوتن



Solid in liquid colloids vs. solutions
• Suppose we add a powder of drug to water. How do I 

know if I have a colloid or a solution?نانيا ن نان نيلنولطسن
 colloidطم ناظلنوانلمان ومون   ناانورظمظنمين

• In a true solution, the drug molecules are dispersed on 
the molecular scale in the solution – each molecule is 
isolated from all other drug molecules;؟لاورظمظن؟لمتنلظن
رومئللن اطم ن نن النم؟ن وظنلظن وستنارلظ

• In a colloid, we have particles of drug – aggregates 
consisting of many drug molecules.ن ولنامتنيلن؟ناهان اطم ن
؟نلمتنو ومارنوتن ومئللن اطم 



Why use suspensions?نشقبلسلقم لولقملزق هب نراقب هااك يز

1. To formulate Poorly soluble drugs into a liquid form if they cannot be made into solutions.ن؟رمظن اوم طن
 اانوليمهلن  ئ؟مذنالامذناظهلئظن   نول طالن اوظهلنلورظمظ

2. For taste masking – unpleasant tastes may be less noticeable in suspension than in solution (Ex. 
paracetamol). (Why?)لنيان او ظعنونهلنيان اورظمظنتومظن–ناذيلتن او  لن ن طننلمتن او   للن اانومنو لمرن  ظنمنمرل

لنيان اي ينقلا؟للنولنمن ن هنذط  ن اونلهللنم اورظمللن يادنلامذناذيلت لنوامال ن ممللنمط ئول  ا؟لا همنلومظليلا؟لا همنلومظنمولتن تنمنااند ول
ن اد  نوتنذلظن انئظاناظلند  ن اوهنرنا لن اامطينمذن؟ لظنال ي

1. The drug may be more stable if formulated as a suspension instead of a solution. (Why?)                                                           
NOTE: some drug may be more stable as a solid, so we make a suspension just before dispensing.ط  
 ؟ وظ نام  ا اا اظ؟ذص لولطع  هناا ال   لما  وطممذ ؟   نلمت  ط ن اورظمظ وت ؟طيل لو ظع املقنر ن  ا    هناا ال   لما  اطم ت ملمت
.و؟ل اع اايهل  ؟ظ ن ظمع

2. Easier to swallow than solid dosage forms.ههظن ا؟ظس

3. Some materials are required to be present in the GIT in a finely divided forms (ex. Kaolinنطم نالههلظن 
and MgCO3 are used for the adsorption of toxins).للظ يا  اهنوا  ا هلو يا وم مطع  اوم ط ؟   نلمت  ت م ا   
.( اهوم  يونالل م اوئنمهمم   اللمامت مهنذط   اوملظص ه؟مظ اظل) ؟ط ذ واهوذ

 ا ا نما ن
  اه نامتن



?suspinsion للقمنلبقهتق

اولنملمتن اطم 
نوقنوهناان
 او ظعن؟ومطن
 يهناا ا

اولنملمتن
د ورنوان
 او ظعن؟ذظان
د  نوينظن
 انلن لمانوتن
 اورظمظ

ا لتنملمتن
ههظن ا؟ظس

اولنن اولطسننلمتن
ياماعن ا م؟لتن
؟ وظهلن
لهه؟ن مت

يمهلنوم طنوم مطع
نيان ا هلون
 اهنوانومظنطم 
ن الم امتن؟ وظن
 ههلظ



Usage of suspensions:
1. Oral administration ناتنداامعن اي (sweetened, flavored).
2. Topical application.ومن انومظن اظم ت
3. Parenteral routes ارات (non-sweetened, non-flavored): 

intramuscular؟لا نظ, intradermalن؟لا ظط, SCنن؟رنول؟ردهلن.(ننرلن ا ظط 
؟ليماطسنم ا ا ممتنامقنبنينرنامنا؟لاعناتن ومئللنقمان  ئ؟رنيلنا ننهلان
و الن اط نمن وظن ظدلل

4.  Intra-oculrنط ذظن ا مت and intranasal suspensionsط ذظن ينا (non-
sweetened, non-flavored).وليانورظمللن منونلهللنيسن انsterileو ا ن
امقنب

 acceptا لتن ومطن ظن



Disadvantages of suspensions:

1. Physical instability settle over time lack of uniformity of 
doseن؟نيناان نرننلمتن وتنم رط shake before administering 
each dose.

يموملئملنقمانوهناان؟ نوسنوامان ام لنا نمهناان
1. Texture may be unpleasant to patients.نوولتنولملمتنمظيلن

 اوام نم نانمااانونرنينرن؟لمتناظلن ومئللنقمان  ئ؟ذن
2. Suspension formulations may be bulky and therefore 

difficult for a patient to carry.

Saja Hamed, Ph.D



Properties of a good suspension
• The suspension must be easy to disperse after shaking:ت م ا  

: ااا ؟ ط  انيامع ههظ  ان ظمع ملمت

“Freshly prepared” 
suspension

Over time, the 
particles will sink to 
the bottom of the 
container

Shake
A good suspension

A bad suspension

This is called redispersibility   هشتلا هداعا 

Stand



Properties of a good suspension
• The suspension should contain particles which are small and 

of the same size. This is to ensure patients do not find the 
suspension to be gritty

م ان نرنملمتنيمرن ومئللنائماعنملظه نني ن ار  نالطن ا ان؟  سن اوام ن نرنم ا؟رنمم نامر

A good suspension A bad suspension: 
particles too big

A bad suspension: 
particles are different 
sizes



Properties of a good suspension
• The suspension must be homogeneous . For the period after 

shaking and removing the dose, the particles need to be 
evenly distributed throughout the liquid to ensure the same 
dose is given each time.يو نملمتنون لن ن؟ طنيناعنوتناولننا رنميو ن
ننوتن نرنملمتنو نلنامقنبنا لتناولن  اان ا اارنن؟ ناننلمتنيمهلنلومذن
 اطم ن اان؟رنل هل

A good suspension A bad suspensionن
امتنوليانن نل

The three doses (boxes) 
contain very different 
amounts of the drug 
here.



Sedimentation قيسرل and suspension

• The velocity of sedimentation is 
given by Stokes’ Law:نهاارن اناهمان
؟ن نوطناظظلننالطن االنمتنيلانللنرنلاعن؟طسن
 ردهلن؟وه؟رن

a = the radius of the solid particles;ن لمطن
 اادان؟يالنم نانلظنولللنلن الاعن ل؟انا ن
ننوظن؟لاوان هاهنا ننئال

σ = the density of the solid;نم المليرنلظن
ول للنلن ل؟اناننوظن هاهنم ناننناها

ρ = the density of the liquid;ن
η = the viscosity of the liquid;نن
g = the acceleration due to gravity.

7ت980؟نلمتن

Sedim
entation

η9
)ρσ(ga2V

2 




Stokes’ law
Given that:

Will the sedimentation velocity go up or down if we:

• Increase the radii of the particles?نا ننومطنup
• Increase the density of the solid?up امنو طلنا نمومطن ايالنيلنلظنولو طنا نمومط
• Increase the density of the liquid?down امنو طلنا نماظن ايالنيا نناظن اهاارن
• Decrease the density of the liquid?نup
• Increase the viscosity of the liquid?down
• Decrease the viscosity of the liquid?up
• د؟ لنرظما ناظلن اوندع

η9
)ρσ(ga2V

2 




The sediment ratio
Clarified zone

Discrete particle settling

Hindered settlingن ااذن
 انهممرن

Transition zoneنوارظرن
 اياظ

Compressionن انئد

Sediment h

h0

Sediment ratio, R:

R = Volume of sedimented layer (Vs)
         Total suspension volume (Vt)

Or,

R =  Height of sedimented layer (h)
        Initial height of suspension (h0)

م نان انه؟رن؟امههلنين ولناتندامعندمظن
 ا وتن اانناهاناظلناظلنلظندمظن او ظعن
ن؟ نلن مناتندامعن ار  نن؟سن اانناهان
اظلنر  ننلظن او ظعن



The sediment ratio
R =  Height of sedimented layer (h)
        Initial height of suspension(h0)

h0 h h h h

Sediment ratio

Time

1



Part 2: How to make a suspension



How to make a suspension?
• First, we need the drug! 

• If the drug is , we may add a . ن
يلئطنرنب ,

نا لتنملهان انمنان.
 اهدرانيلن؟ننن انالسن ا ومئللن؟هاارنم؟ههماذن

• Interfacial tension ن انمنان اهدرانis an energy barrier which 
prevents the liquid spreading around the solid.ا؟لاعناتنرل ون
؟ونسن اهلئظنمنن انرمامتن اولطسن ااظ؟ذ



Interfacial tensionق

Low interfacial tension: the liquid 
spreads around the particle

This should give us a good 
suspension.

High interfacial tension: the liquid 
does not spread around the 
particle

This will give us a bad suspension.

• Considering a single solid particle:

ننن اهلئظن انانرمامتن اولطسن ااظ؟ر

وظذلنيو نملمتن انمنان
 اهدران ظمظظنرنلنمامانانطسن
هه؟ن متننل ر



Wetting agents
Several types of wetting agents:

• Surfactants – e.g.

• Hydrophilic colloids

• Simple solvents – e.g. alcohols, glycerol

وا   رن ؟ظنهلمطمتنين
نا سننئق

ببب
نونلن؟نرنل رنمامقب

water soluble 
head

water insoluble 
head

 cell mempranومظن ظن
 ارنم همتنم رن؟ران اوانم املنان
؟لاسن اوانم نانامنامقن هورنامابن
ا لتنمان؟دن ام رن اان؟ران اوان
ا؟ا نم اان؟لاسن اوانمان؟دنوسن اطم ن
 اانول  ان؟لاوانرنلنم مانمماظظن
 انمنان اهدران اان ذطنلن ؟ظنمم نان



Wetting agents

• Increased wetting of hydrophobic drug particles leads to a 
decrease in surface tension.

• ال رنالهمرن

Clumping

Hydrophobic 
particles

Dispersion

Hydrophobic 
particles

Wetting agent

Aqueous medium



نللنرن؟رلان؟اطان رهان
نه؟رن؟متن اوهلررن
م ار  ن من اوهلررناظلن
 ار  نم؟دظسن م ا



Wetting agents
• Wetting agents also decrease adsoption of particles to the 

container by applying a repellent coating د؟ارندلاطسto the 
particles in the suspension.ن ايلئطسن املنمرن نرن؟اظظن يونو ون منم نانبن نرن
ولمظناعن؟لاهدرن اانرليلمتنيمرن اهه؟ن مت

• Without a wetting agent, particles tend to stick to the 
container.ن؟طمنرن؟نظناعن؟لارليدرن

DispersionClinging

Wetting agent



Flocculationقيلبلبق ه كلكلتق

• Deflocculated, where the particles 
remain as separate units.امتن؟نلمتن
ونياظرن

• Flocculated, where the particles exist as 
loose aggregates.ن؟لمتنوسنو ومالل

Once we have a suspension, we need to determine if it is:



Deflocculation
• In a deflocculated system, the

.

• A slow rate of settling prevents liquid entrapment in the 
sediment, whic



Flocculation
• In a flocculated system, the aggregates settle quickly. This leads to 

liquid entrapment in the sediment, which tends to be fairly easy to 
redisperse.ناولنملمتنو وسنم؟ طنيناعن؟ نمناهان؟اطان يا رن؟ههماذ

• So, in pharmaceutics, flocculated suspensions are better then 
deflocculated ones (why do you think this is?)! 

• ا لتن؟اطان  ننهلن هاهنم اهلن هناا امذن لمانم؟نرل ن؟لاظوم رنم؟اظظن اناهمان



Flocculated vs. deflocculated
Flocculated system Deflocculated systems

Loose aggregates of particlesنن وس Particles exist as discrete units اعا 

Large volume of final sedimentنل؟ما Small volume of final sedimentائما

Rapid sedimentation rateنهامس Slow sedimentation rateن؟دات

Suspension clears quickly
نلما

Suspension remains cloudy for a 
prolonged period of time؟لمتنن؟لا

Entrapment of liquid within 
sedimentن؟ننر؟ ن اهم ئظن م ن اام ها

Liquid entrapment in the sediment 
is preventedنول؟ننر؟ ن؟نون هلن

Easy to redisperse sediment
ههظن امطننياماه 

Difficult to redisperse sediment
ا ان قمطننياماه 



Deflocculated بيسر لا هدانوكب 

Flocculatedببتت لا هدانوكب با بلض  تب  هدروبا يتباابكن 

Sediment ratio

Time

1

Flocculated vs. deflocculated
R =  Height of sedimented layer (h)
        Initial height of suspension (h0)



Viscosity enhancing agents
• Remember:

• If we increase viscosity (η) of the liquid phase, the rate of 
sedimentation is reduced. نال رنالهمرنينهلن؟هدنموال

• For this reason, materials may be added to a suspension with 
the aim of increasing viscosity.ننو لتنامان نلن؟ومطنوم طنا لتن
ولمناهان؟هاارن

η9
)ρσ(ga2V

2 
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No viscosity enhancer بونشا انوب 

Viscosity enhancing agents
R =  Height of sedimented layer (h)
        Initial height of suspension (h0)

Sediment ratio

Time

1

Viscosity enhancer يتانوب 



Viscosity enhancing agents قفح

• Polysaccharides (نacacia, alginates, tragacanth, starch, xanthum gum).

• Celluloses (methylcellulose, hydroxyethylcellulose, sodium 
carboxymethylcellulose).

• Hydrated silicates هديتمكا هدوكتكيت (bentonite, magnesium aluminium 
silicate).

• Carbomers and silicon dioxide (Aerosil).

Examples of viscosity enhancing agents include:



Viscosity enhancing agents
• We need to take care when using 

these – if a suspension is very 
viscous, then it may have poor 
pourability.

• Also, although sedimentation is 
delayed, it is not stopped... so we 
need to consider using flocculating 
agents too in some cases.ن اناهمان
؟نلذانولن؟نم اناولن نمانوم طنممامانوسن
 ا هظ



Cakingقيكلت
• Caking cannot be eliminated by reduction in particle size, or 

by increasing the viscosity of the continuous phase;
• These delay sedimentation and caking, but do not prevent it;

• To prevent caking, we need to consider flocculating agents.
• ؟لذنالاناولن ومطن اظوم رنالطن انول؟ونسن نرنمناهانمماماننلنظن ي ان

 امرمطن اان؟ونسنامن



Part 3: How to avoid caking?



Flocculation
• In Pharmacy, flocculation is preferred , whereas caking is not.ن

نو نلا ننلنظن؟ نم رطنوسن ا ومئللن؟ن و م نوسن؟  نمولن؟ناه؟م ن2اهرن ظ
انرلن اانامن ايظملممي متنم املنان؟ن و م نم؟ناه؟م نانرلنم؟ ظام ننرنلن؟؟دظن
  لطاعن نرن ا سن يا ه ن ااناان ذطنلالن ؟ظن اطميظملممي متن

• Why?نممرهتن هناا اسصن؟منولن الملمن ن نا لتنن؟ههظننمومسن اطم تن؟ لظنونهلمس
تنن و للناظ؟ذنن معن هنذط  ن اطم ت مولتن تنمهطسناالننلمة

• To achieve flocculationنا لتنمامانانطس, we often need to add 
additional components to a suspensionن؟طسن نمانوم طناظ.



Flocculating agents
• Flocculating agents act to minimise the extent of caking in a 

suspension.الطس 

• Ideally, we want a partially deflocculated system.ننارنوينلن
نارنو وس

Too deflocculated Too flocculated Partially 
deflocculated: 
just right!



Flocculating agents
Examples:نريل
• Electrolytes (sodium acetate, phosphate, citrate).

• Surfactants (ionic or non-ionic).

• Polymers (starch, alginates, cellulose derivatives).

• Carbomers or silicates.نناطمظن اوم طنوم مطمتن؟لظنwetting agentن
  اانامنه ن ذنا



Part 4: How to avoid caking II?



Caking
• Bismuth subnitrate particles have positively charged surfaces.ن
• لنوم ؟ذ  هموللنننا لن؟ووملننونظان هدرل
• Initially therefore the suspension is deflocculated.
• انطن؟ط مذن ا وظمذصنملمتن ان ظمعنقلا؟للنويننللصنوولنم نان تن ا هموللنونيا ذن؟ لظني لظنيان اورظمظنطمتن

 ان وسنوسن؟ نهلن ا؟  ي
• Adding KH2PO4 causes a reduction in zeta potential of the particles, because the 

particles adsorb phosphate anions.
• KH2POنةنليذن ننه؟انيانناظمظن ا هطن اومنلناظ هموللصنم اانوتن ا هموللننونلن ممنللن ايمهيللي4
• As more KH2PO4 is added, the zeta potential reduces to zero and then turns 

negative.
• نظولنننمانوملطسنونهماظن ا هطن اومنلناظ هموللنرنلنماظناالن ااياصنم نمنرمظناالن م نهلا؟ذينا  نمرطلن

وتن ا هموللننونلن اوومطنوتن ممنللن ايمهيللصنوولنمهطسناالننئممان رننهلنوتنام ل؟مذناالنهلا؟ذ
• To obtain a flocculated non-caking suspension, need to control the zeta potential 

by adding the correct amount of electrolyte.نا لتن ذظمرننمتنلملمنان
• م ان انرل نيان ا هطن اومنلناتندامعنانليذنلومذنونله؟ذنوتن اوظرن الها؟لئاينا  نمولتن تنمه؟اننلنظن

 ا ومئللنو للن؟ لظني لظنطمتننلممتننلنللناظ؟ذنيان اهلئظصنوولنمهورن؟ن نملنههظناظن ظماذنمونسننلنظهلي



Cakingقق

Zeta potential / mV Sediment ratio
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Surfactants
• Adding a surfactant can neutralise the surface charge of a particle, and hence reduce 

repulsion between them.
• انليذنولطعنودي عنمولنهلنن طمظن ا رنذن اهدرمذناظ هموللصنم؟لانلاانناظمظن ينطيلهن؟منهلي

+

-+

Sodium lauryl sulfate (anionic-)

Cetrimide (cationic ن)
Solid particle



Polymers

• Starch or Alginate رعت س هد اتكر  .

• Chemical groups in the polymer interact with the surfaces of the particles.

• The free end of the polymer attaches to another particle. This gives 
interparticle bridging, leading to flocculation.

• If there are no other particles to interact with, the free end of the polymer 
coats the particle. This leads to restabilisation and a deflocculated system;

• So we need to carefully control the polymer concentration.



Ideally, a suspension will have the properties of:

1. Redispersibility (dispersed on gentle shaking);ن

2. Homogenity (constant particle sizes);

3. Pourability (easy to pour).

• A flocculated system’s structure breaks down on shaking, and 
reforms on standing (i.e. the viscosity of the system changes).

Rheology of suspensions



The particle shape can also affect caking and 
product stability: 

•  I t  has  been shown that 
symmetrical barrel-shaped 
p a r t i c l e s  

 than did 
a s y m m e t r i c a l  n e e d l e -
shaped part ic les  of  the 
same agent.

•  T h e  n e e d l e - s h a p e d 
part ic les  formed a  f i rm 
sediment cake on standing 
t h a t  c o u l d  n o t  b e 
redistributed, whereas the 
barrel-shaped particles did 
not cake upon standing 

Saja Hamed, Ph.D



مكرلق كنلق cakedملوليلوقهبلقصكرلق
needle نشق امسق

-barrelمكرلق كنلق cackedهبلق لقصكرلق
shaped  ههقملهيروبقيرق 

calcium carbonate 
barrel more stable than needle



Examples of suspensions

Antacid oral suspensions

Antibacterial oral suspension

Rectal suspensions

Sustained release suspensions



Antacid Oral Suspensions
• Most antacid preparations are composed of water-insoluble materials that act within 

the gastrointestinal tract to counteract the acid and/or soothe the irritated or inflamed 
linings of the gastrointestinal tract.

• وو ل ن انرنما لن اونلطعناظرومنذنننلمتنوتنوم طنقمان ل؟ظذناظ م؟لتنيان اولتنن وظنط ذظن ا هلون اهنوان
اظلنوم  هذن ارو نما مننهطئذن مننذيمان انهم ن من انهلان؟دلنللن ا هلون اهنواي

• A few water-soluble agents are employed, including sodium bicarbonate, but for the 
most part, water-insoluble salts of aluminum, calcium, and magnesium are employed; 
these include aluminum hydroxide, aluminum phosphate, dihydroxyaluminum 
aminoacetate, calcium carbonate, calcium phosphate, magaldrate, magnesium 
carbonate, magnesium oxide, and magnesium hydroxide.

• يان انرنما لن اونلطعناظرومنذصنمهنذط ن ا طمطنوتن اوال؟للن او  ؟ذنيان اولتصنومظن؟ملا؟منللن اامطمم صن
لينن وظنا سن مالتن وول نقمان اال؟ظذناظ م؟لتنيان اولتنايامونمم نم اللاهمم نم اوئنمهمم ناان ولمان هنذط ول
 وول دنامطاملهمطن وامونمم نميمهيللن وامونمم نم ومنمن همنللن وامونمم نمنلئان اهمطاملهمطصنلا؟منللن
 اللاهمم نميمهيللن اللاهمم صن او لاطا لصنملا؟منللن اوئنمهمم نم لهمطن اوئنمهمم نمامطاملهمطن اوئنمهمم ي
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قنصلقملاوعلقمزق يلعق هاب ق لد ل
ماللا قهتح قفسعلق هبتاب
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وسنطم ن اامنان



Example
• An example formula for 

an oral suspension 
follows. The suspensoid is 
the antacid aluminum 
hydroxide, the 
preservatives are 
methylparaben and 
propylparaben, and syrup 
and sorbitol solution 
provide the viscosity and 
sweetness.نيلئطعن نليرن
 اهماان
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ن3؟ ؟رن اهه ظن اان  لنلن؟ليونرلتن
 هئظذنللنم ن اوه ن؟دظ؟ظانومتنن
suspensoid /preseratives

نوم انوتن انالم؟ذنان ظماذنيوممذنامنللانلااد
 ن اولطعن او ظاذناانونلطن ارومنذنامطاملهمطن

 وامونمم ي
 ن اوم طن ارليلذناان اومممظن؟لا ؟متنم ا؟ام؟مظن

؟لا ؟متي
 ن اهماانمورظمظن اهما؟منمظنمميا تناوم ذن

 ا  منذنم ارلمعي

لمان؟طسن ااانومتناان اولطسن او ظار
ن؟نلمتنط ئولن؟لائا  نم لمان انم؟لمتن
 اونمم ن منوئنمهمم ن منللاهمم ن من

امطمم نماماييييي



Antibiotic Oral Suspensions
• Dry powder for reconstitution.وهرملن لاناالطعن انرنما

• Drugs that are unstable if maintained for extended periods in 
the presence of an aqueous vehicleن؟نلمتنقمانوهنااعن   نولن
رنانهلن؟ورظمظنولئان؟ نو لظذن اورظمظن اولئان نرنمهدنلممانونمرنا لتن
 are most frequently (e.g. many antibiotic drugs) ننومن ا؟لنمامل
supplied as dry powder mixturesنقلا؟لن؟ننم  طناظلن لظنووم ن for 
reconstitution at the time of dispensing.يالطعن انرنماناولننمواهل

• Many antibiotic materials are unstable when maintained in 
solution for an appreciable length of timeنن ا طمطنوتن ننان؟ممنمان
؟نلمتنقمانوهنااعناولن رنيلنيمهلنايناعنل؟ماع
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Rectal suspension
• Colocort  is a hydrocortisone 

rectal suspension indicated as 
a d j u n c t i v e  t h e r a p y  i n  t h e 
treatment of ulcerative colitis 
and is packaged in a convenient 
disposable single-dose enema 
designed for self-administration.

• It contains hydrocortisone in an 
aqueous suspension that contain 
ca r b o m e r ,  p o l ys o r b ate  8 0 , 
purified water, sodium hydroxide, 
and methylparaben.
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لماملمالنامنن ظمعنوهناظاناظهمطاملمانمومتن اومالن؟رنل لانوهلاط
نيانالان انهلان اامامتن انااراصنمم نانيانرانذن ا مذن ل؟ظذناظنااان
م رطعنالهنذط  ن ا  ناي

مرنمسناظلن اهمطاملمانمومتنيانن ظمعنولئانمرنمسناظلنللا؟موماصن
صنولتنواداصنامطاملهمطن اامطمم صنم اومممظن؟لا ؟منت80؟مامهما؟للن



Packaging and Storage of Suspensions:
1) Should be packaged in having adequate air space above the 

liquid to permit thorough mixing by shaking and an opening large enough to pour a viscous 
liquid easily. م انن ؟ئنرنيان مامذنم ه ذن اينرذنمورلوذن ائظعصنوسنناانوهلرذن ممذنيملن اهلئظناظذظدن ا مطصن
مم ان تننلمتن اينرذنل؟ماعناههماذناان اهلئظن اظواي

2) Should be stored at room temp or refrigerated  protected from: freezing, excessive heat & 
light.نم اننذومنرنيانطا ذنرا اعن ائايذن منيان امل ذصنورومللنوتن ان ومطنم ارا اعن او ئطعنم انمتن او ئطي

3) Stored in room temperature if it is dry powder (25 0C). It should be stored in the refrigerator 
after opening or reconstitution (freezing should be avoided to prevent aggregation).نمفريلنيان

نطا ذنوئممذلينمم اننذومنرنيان امل ذن؟ طنينررن مناالطعن25طا ذنرا اعن ائايذنا  نللتناظلن لظنوهرملن لانت
ن لمظرنتم انن نان ان ومطناونسن انلنظلي

4) Label: "Shake Well Before Use" to ensure uniform distribution of solid particles and   thereby 
uniform and proper dosage and label to specify whether the medications are for “external” 
or “internal use”ااون مطل ن ؟ظن يهنذط  انانولتننمومسنومرطناظ هموللن ااظ؟ذنم؟لانلاان ااذنومرطعنمارمرذص 
نمم مان انرطمطناظلن ا لوذنولنا  نللنلن وطممذنالهنذط  نا اذلا اان  نا اط ذظااي
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Dispersion methods

• In these methods the vehicle is added to the already prepared 
particles.

• The vehicle must be formulated that it easily wet the particles

• The use of surfactant is desired to ensure uniform wetting of the 
powder.

• Once the powder is wetted, the dispersion medium (to which 
have been added all the formulations soluble components such 
as preservatives, colors and flavors) is added in portions to the 
powder and the mixture is thoroughly blended.

• The final product is then passed through a colloid mill or other 
blender to ensure uniformity of mixing.

Preparation of suspensions



• Precipitation methods include:
1) Solvent-change method
• In this method  water-insoluble drugs can be precipitated by 

dissolving them in water-miscible organic solvents (ethanol, 
methanol, propylene glycol, PEGs) and then adding distilled water to 
the solution.

• Particle size can be controlled by controlling rate of water addition, 
temperature, agitation,…

2) Precipitation by changing the pH of the medium
• This is applicable to drugs in which solubility is changed by pH value.
• Insulin suspensions may be prepared by this method

Preparation of suspensions



Extemporaneous compounding of suspensions
• In some cases, patients are not able to swallow solid medicines such as infants 

نل نول؟اطام نم؟ظ م .نل؟لان اهتand elderly اانس
• The pharmacist may have to use a solid dosage form and compound a liquid 

product.طنمندان اامطااناالن هنذط  ن لظنطم تناظانمنالمانونن نهلئظي 
• A difficulty that confronts that pharmacist is the lack of ready information on 

stability of drug in liquid vehicle.نوولتنمم  رنا م؟ذن؟لانرنمانيلن مم وظبن؟ناظن؟ الرن
نرنمان؟نمياارنلنمانالطن ا ن ااننظ

• To overcome this information gap, the pharmacist 
– can attempt to contact the manufactruerن الرن اوان ر.of the solid dosage 

form to attain stability information.
– Some manufacturers provide in the insert leafletنلنمان ا لطس a formula for 

preparation of a liquid dosage form.
– A number of extemoraneous formulas are available in professional 

literature 



Extemporaneous compounding of 
suspensions

• In formation of an extemporaneous preparation:
1. The contents of capsules are emptied in a mortar or the 

tablets are crushed in a mortar with a pestle. 
2. The selected vehicle is slowly added to and mixed with 

the powder to create a paste and then diluted to the 
desired volume.



Observing formulations for evidence of 
instability:

• USP/NF Chapter >1191<
1. Major sign of suspension instability is a “caked” solid 

dosage that cannot be re-suspended by a reasonable 
amount of shaking no longer flocculated

2. Presence of relatively large particles  excessive 
crystal growth

3. Microbial contamination (discoloration, turbidity, or 
gas formation)
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وا  ؟ذن انالم؟للناظ؟رلناتنطيئظن
اظلناط ن يهناا امذد 



Summary
• Pharmaceutical suspensions are a powerful type of formulation which can be 

applied against a range of diseases, overcoming a number of challenges associated 
with solutions.

• A “good” suspension should contain small and evenly-sized particles of drug, 
dispersed a liquid carrier. The suspension must be redispersible upon shaking.

• All suspensions will sediment over time. The rate at which they do so can be 
controlled through e.g. changing the viscosity of the liquid medium.

• But, ultimately for a deflocculated system the formation of a dense, permanently 
bound, “cake” will result – this needs to be avoided during the shelf life of the 
medicine.

• The only way to prevent caking is through using flocculating agents (usually to 
modulate the VR

 forces).



 نلم
 ان ظماللن اامطينمذنااننمهن مسنوتن انالم؟للنمولتنند؟ماهلننطنو وماذنوتن ووا  صن

ونئظ؟ذناظلناططنوتن انرطمللن اوان؟دذن؟لاورلامظي

م ان تننرنمسن ان ظماذنا ا مطعاناظلن هموللنائماعنمونهلممذن ار  نوتن اطم تصنو ننذن
ي يانرلوظنهلئظينم ان تننلمتن ان ظماذن ل؟ظذناالطعن ان نملنانطن اهوة

هنناهان ومسن ان ظماللنوسنوامان ام لينمولتن انرل نيانو طظنناهم؟هلنوتنذلظننئممان
اوم ذن امهدن اهلئظي

مالتصنياننهلمذن اودلاناظنلل ن ا سنمفينلن ام مطصنهمهطسننلممتنال لذانلمميذنموان؟دذن
لناالنننم ذنهظ؟مذصنمم انن نان اانذلظنيناعنالرمذن اطم تي ط ئول

 اداماذن امرمطعناونسن انلنظناانوتنذلظن هنذط  نمللتننلنظنتالطعلنان طمظن ملن انلنظلي


