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Tablets

• Tablets are solid dosage forms containing a single dose of one or more
active ingredients and are usually prepared by compressing uniform
volumes of particles (powders or granules).

• Tablets consist the most commonly used dosage form.

• They are used mainly for systemic use but some times for local (e.g.
Antacids, antihelmentics).
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Tablets
Tablets are popular for several reasons:
➢ The oral route represents a convenient and safe way of drug administration
➢ Compared with liquid dosage forms tablets have general advantages in
terms of chemical and physical stability

➢ The preparation procedure enables accurate dosing of drug.
➢ Tablets are convenient to handle by patient (Identification, swallowing)
➢ They provide an economical and suitable method to large scale production
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 ةبسن ينعي solid dosage form اهنا ىلع tabletلا انفرع
 ادج ةليئض نوكت داكت اهيف waterلا
analgisicلا مظعم يز singel dose دحاو اود نم نوكتت نكمم
 HTN ةيودا يز ةبحلا سفنب Gئاود ونوكي نكمم وا
diuraticلاو
 واmulti vitaminلا يز هبحلاب اود 30 لصوت نكمم
multi minralلا

 رضحتت اهنا ةيساسQا ةركفلا
 يكحنب كيه ناشعcompressingلاب
بالcompression بستعمل اما powder او granuleتاطوغضم اهنع

Qلا هنadult لا نم ربكا مهدادعاchildren 
 ولضفب adultلا بلغاو pediatricلاو
oral tabletلا

 ةيودا يز systemic نوكنب oral tabletلا ةيودا بلاغ
 diuraticلاوHTNلا
 وا antacideلا يز _ثم ةدع[اب local لغتشب اهنم يف سب
antihelminth _ثم ناديدلا ج_ع

Convenient نه سهل تحطها بالجيبه وسهل انك تبلعQ 
مقارنه بالinjection وبالliquid dosage الحبة

 form

Qنه الsolid dosage form مافيها water  رح تكون مشكله الstabelity معدومة 
 hydrolysis ممكن يعمل waterفال chemical and instabelity ممكن يسبب waterال

 mirobial growth او يعمل
الdose رح تكون 

Q accurateنه رح 
اكبس كل حبة لحالها

 ةبح1000ل ةبح500سبكت نكمي small scaleلاب سبكلا ةيلمع ل_خ
نويلم صنل سبكت نكمم largeلاو
 لقا هيعينصتلا ةفلكلا نوكت حر ربكا ةعومجم سبكا ردقا تنك ام لكف
ضيرملل صخرا اودلا رعس نوكت حرو
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Tablets
Main disadvantages:

1. Some drugs (poorly water-soluble or poorly absorbable) have low
bioavailability.

2. Some drugs may cause local irritant effects in the gastrointestinal
mucosa.

3. Some drugs resist compression into dense compacts.
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Quality attributes of tablets
1. They should contain a correct dose of the drug.

2. The appearance of tablets should be elegant and its weight, size, and
appearance should be consistent.

3. The drug should be released from the tablets in a controlled and
reproducible way.

4. The tablets should be biocompatible, i.e. not include excipients,
contaminants, and microorganisms that cause harm to patients.

Tablets
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1نه حبة الدواGا تبلعها رح تدخل للمعده ول=معاء وال2ا بكونوaqueous media فالحبه 1زم يصير الها dissolution وهذا يعني 
انه 1زم تكون water soluble وعشان يمرق من جدار اGعده عشان يصير اله absorbtion (1زم يمرق من ال lipid bilyer)1زم 

lipid soluble يكون
 lipid bilyerمارح يمرق من ال highly water soluble واذا كان dissolution مارح يصير اله highly lipid soluble فاذا كان

balance betweenlipid and water solubility عشان هيك 1زم يكون في

الشركة Gا تسجل الدوا الguidline بتحكي انه 1زم 
يكون في 3خصائص ال 

efficacyوالqualityرالsaftey
safyeyوالefficacyبحافظ على ال ال qualityال

 اذهوcorrect doseلا اهيف نوكي مز1 اودلا هبح
compresstionلا هيلمعل عجرب

 حضاو نوللا ينعي elgantنوكي مزappearance 1لا
 سفن مهلا نوكي ةبلعلا لكبو رسك يفاموو طشك يفام
نزولا سفنو لكشلا

ا1دوية الtablet بتكون اما immediat or non immediate سواء كان هيك او هيك 1زم Gا 
reproducible اشتري علبه ثانيه ملهم يشتغلو بطريقة

 control بصير اشتري دوا يكون control يضل conrolوال immediat بضل immediat يعني
immediat ويطلع release
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Quality attributes of tablets
5. The tablets should be of sufficient mechanical strength to withstand

fracture and erosion during handling (the production, packaging,
shipping and dispensing).

6. The tablets should be chemically, physically and microbiologically
stable during the lifetime of the product.

7. The tablet should be acceptable by the patient.
8. The tablets should be packed in a safe manner.
❑ Tests and standards for some of these properties are found in the

pharmacopoeias.

Tablets
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Tablet Types

Tablets

Immediate 
release

Extended 
release

Delayed 
release
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 اهلمعن اندب ا; اضرف erosion ر fracture اهيف ريصي امو stressلا لمحتت اودلا ةبح مز!
coating ف اهيلاوح يلا طبخت حر ةبحلاو ةريبك تايمك طحن حر ديكاHلمحتت مز

 مز! هلك اذه dispensingداو shippingلاو backgingلاو dryingلا يف هضربو
هلمحتت ةبحلا

 يف نوكي مز! كيه عم سب stabel حص
 wxpiryلا لHخ stabeltiلل هلماك تاصوحف
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Tablet Types
Tablets can be classified into three types based on their drug release
characteristics:

• Immediate release tablets: The tablets in which the drug is intended to
be released rapidly after administration or the tablet is dissolved and
administered as solution.

• This is the most common type of tablets and includes disintegrating,
chewable, effervescent, sublingual and buccal tablets.

• Extended release tablets: The drug is released from these tablets
slowly and at nearly constant rate (Zero order kinetics). The
formulation and the used excipients are usually different from those in
conventional tablets.

• Delayed release tablets: The drug is librated from these tablets
sometime after administration. Example is enteric tablets, for which
the tablet passes the stomach and the drug is released from in the
upper small intestine. 7
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حبه الدوا الي "ا 
ا"ريض يبلعها رح 

يحس بتأثير
الدوا يعني بحس 

 onset of actionبال
 peak of onset مش

of action زي خافض 
الحرارة او مثB حبه 

البنادول بعد نص 

ءاعم=اب disintegration اهلا ريصي حر سب هدع2اب ةكسامتم لضت ح .هبحلا
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Immediate release tablets

Disintegrating tablets
• This type of tablets is intended to be swallowed and to release the
drug after disintegration and dissolution.

• They are often referred to as conventional or plain tablets.

• They should include disintegrant.
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Immediate release tablets

Disintegrating tablets
• Single disintegrating tablets can be formed as multilayer tablets, i.e
the tablet consists of two or three layers cohered to each other.

• During the preparation of multilayer tablets the die is filled in two or
three consecutive steps with different granules from separate feed
stations.

• Disintegrating tablets also can be coated by different methods.
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حبة ?زم تنبلع ولكن عمليه الdisintegration الها اسرع من الtablet العادية وعلى طول 
dissolutionببلش ال

 multilyerلا عنصا حر فيك
 ريصي حر shieldوا لصحي حر يلاmultishield يدنع نوكي حر كيه ناشع ;تدام اهيف tableting machein يدنع نوكب يشا لوا
 يف نوكي مزR ايا final compresstion ريصب اهدعبو ةيناثلا ةداNا فيضنب اهدعبو adhesive فيضن نكمم اهدعبو لماك شم سبcompresstionهيلع

multishield يدنع نومي ناشع multilayer
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Disintegrating tablets
• The disintegration time of the tablet can be
markedly affected by:
– the choice of excipients, especially
disintegrant

– Granulation procedure
– Mixing conditions during the addition of
lubricants and antiadherents

– The applied punch force

Immediate release tablets
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اذا كمبه الbinder عالية رح يكون في bindingعالي والdisintegration بكون بطيء
 disintegrationوال hard رح يكونtabletعاليه الforceكل ماكنت الprocessingخ=ل ال

بكون صعب

هون مستخدمN اكثر من disinegrant وكلهم starch وHحظو انه صار اخت=ف في عمليه 
الrelease لقو واحد convetional اول ما ي=قي aqious media رح يصير اله 

dissolution
release اعطت اعلىcompressable starchحظو انه الHو

release اعطت اقل potato starchوال
release رح تتحدد كم رح يصير disintegrantاذا الفكرة حسب نوع ال
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Disintegrating tablets

• The dissolution rate from a tablet is a function of:
– the solubility (can be increased by salt formation).
– the surface area (can be increased by particle size reduction and
disintegration to primary particles).

Immediate release tablets
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Immediate release tablets

Chewable tablets
• These tablets disintegrate mechanically in the mouth by chewing it.
The drug is normally swallowed and dissolves in the stomach or
intestine.

• The aim of these tablets is to obtain rapid drug effect (e.g. Antacid
tablets) or to facilitate the intake of the tablet (e.g. Aspirin and
vitamins tablets for children).

14
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Immediate release tablets

Chewable tablets
• They normally do not contain disintegrant.

• Flavors and colors are common

• Mannitol and sorbitol are common examples of fillers.

15

Effervescent tablets
• These tablets are dropped into a glass of water before
administration, during which carbon dioxide is librated
facilitating tablet disintegration and drug dissolution.

• The effervescent carbon dioxide is is created by a reaction
in water between a carbonate or bicarbonate and a weak
acid such as citric or tartaric acid.

Immediate release tablets
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3زم الpatiant يشرب الكاسة وفيها الbubbling ما 
بصير يستنى الCO2 يطلع
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Effervescent tablets
• Effervescent tablets are used to obtain rapid drug action (e.g.
analgesics) or to facilitate the intake of drug (e.g. vitamins).

• They often include a color and a flavor and do not contain a binder.

• Water soluble lubricants are preferred in order to avoid formation
of a hydrophobic lubricant layer on the surface of the water after
tablet dissolution.

Immediate release tablets
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 مدلاب تانيع وذخاي وراص اهدعبو اودلا برشي ضير%ا ولخ
؟وظح; وشف
 سب، نمزلا سفن ىلع 2لل T-maxلا هنا وظح;
 نم رثكا ءاودلل conc يف effervescentلاب
 نم رثكا release ريصب اودلا ينعي conventionalلا
 يفام effervescenلاب هنا ببسلاو.conventionalلا

disientgration

 ريصي يدبام هن;
disintegratio

 magnisum sterateهو ال lubricantافضل انواع ال
بس هو hydrophobic 3نه عبارة عن fatty acid عشان 
هيك رح نختار lubricantيكون hydrophilic عشان ما 

dissolutionيأثر عمليه ال
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Effervescent tablets

• Humidity should be controlled during manufacturing.

• They should be packaged in a way that they are protected
against moisture.

• Effervescent tablets are prepared by either direct compaction
or by granulation (by fusion or using ethanol).

Immediate release tablets
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Lozenges
• Lozenges are tablets that dissolve slowly and used for local treatment
in the mouth.

• They are usually used to treat sore throat or to control coughing in
the common cold.

• They may contain antiseptics, antibiotics, local anesthetics,
demulcents, astringents and antitussives.

• They are normally prepared by compression under high pressure to
have high mechanical strength and low porosity in order to dissolve
slowly in the mouth.

Immediate release tablets
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 عينصتلا هيلمع ل6خ وا عنص0اب ةبوطر يف نوكي ريصب ام
 حتفي ضير0ا ا0 <اrxnلا لمعيeffervescentلا يدبام هن<
 ىتح <و ةبوطر يف نوكي ام مز< عينصتلا ل6خف هبحلا
packagingلا هيلمعب

 Nمغلفة تغليف effervescentاغلب ال
غالبا بكون metal contanir او plastec بس الclosure الها 

very tight

 high mechanical strenthبكبسها على ضغط عالي جدا لتعطيني
(السبب الي رح يخلي الdissolve بطيء) و low porosity(<نه الثقوب 

رح تزيد الذائبية وانا مابدي يصير هيك)
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Lozenges
• They do not contain disintegrants.

• The filler and binder should be water soluble.

• They often contain color, flavor and excipients which contribute to
a pleasant taste or feeling during tablet dissolution.

• Common examples of fillers are glucose, sorbitol and mannitol.

• Common binder is gelatin.

Immediate release tablets
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Buccal and sublingual tablets
• These tablets are intended to be held between the cheek and teeth
(buccal) or under the tongue (sublingual) and to release their drug
content for absorption directly through the oral mucosa (i.e.
systemic drug effect).

• Advantages
– More rapid onset of action (vasodilators)
– Avoidance of gastric environment which cause decomposition
for certain steroids and hormones.

– Avoidance of first pass metabolism
– Avoidance of nausea produced by swallowing certain drugs (e.g.
methyltestosterone)

Immediate release tablets

22

GIالدوا رح يدخل للدم مباشرة بدون ما يفوت على ال 
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Fast dissolving tablets
• These tablets that dissolve or disintegrate quickly in the oral cavity, 

resulting in solution or suspension without the need for the administration 
of water.

• Rapidly dissolving tablets are also known as:
▪ Melt in Mouth tablets
▪ Mouth dissolving tablets (MDT)
▪ Quick dissolving tablets
▪ Rapid disintegrating tablets (RDT)
▪ Fast disintegrating tablets (FDT)
▪ Orally disintegrating tablets
▪ Oro dispersible tablets (ODT)

Immediate release tablets
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Fast dissolving tablets
Advantages
• Administration to patients who:

– cannot swallow, such as:  the elderly, stroke victims, bedridden patients; 
– should not swallow, such as those affected by renal failure; 
– refuse to swallow, such as pediatric, geriatric and psychiatric patients

• Rapid drug therapy intervention and more rapid drug absorption
• Convenience and patient compliance
• New business opportunities and patent-life extension

Immediate release tablets
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 امو مفلاب هلئاس ريصتو disintegration اهلا ريصي حر مفلاب اهطحت ا$ هبح
 اهعم برشا جاتحب امو مفلاب absorptionلا ريصي حر هن? هعلبا يعاد يف
ءام
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Vaginal tablets
• Vaginal tablets, also called vaginal inserts, are uncoated, bullet-

shaped or ovoid tablets inserted into the vagina for local effects. 

• normal vaginal pH ranges between 3.8 and 5.0

• They are prepared by compression and shaped to fit snugly on 
plastic inserter devices that accompany the product. 

• They contain antibacterials for the treatment of nonspecific 
vaginitis caused by Haemophilus vaginalis or antifungals for the 
treatment of vulvovaginitis candidiasis caused by Candida albicans
and related species

Immediate release tablets
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Dispensing tablets XXX
• Dispensing tablets are intended to be added to a

given volume of water by the pharmacist or the
consumer.

Hypodermic tablets XXX
• Hypodermic tablets are no longer available.
• They were originally used by physicians in

extemporaneous preparation of parenteral
solutions.

Immediate release tablets

26
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Tablet Manufacturing

Tablets are prepared by forcing particles into close proximity to each other
by powder compression, which enables powders to cohere into a porous ,
solid specimen of defined geometry.

The compression takes place in a die by the action of two punches, the
lower and the upper.

27

Tablet Manufacturing
Compression is defined as the reduction in volume of a powder owing to
the application of pressure.
Because of the increased proximity of particle surfaces accomplished
during compression, bonds are formed between particles which provides
coherent to the powder, i. e. a compact is formed.
Compaction is defined as the formation of a porous intact specimen of
defined geometry by powder compression.

28

tabletهون بدنا نشوف كيف ا-جهزه رح تكبس ال

 مهنيب يلخاو ضعب ىلعparticelsلا سبكت هنا دمتعي ياه هزهج-ا ادبم
 حرو ةليلق تاحاسم particelsلا Pب يف نوكي هنا حمست)clos( هليلق تاحاسم
 مهنيب طباور ريصي هنا ببسلا نوكت
Pعم لكش اهلاو هبلص نومتو تاغارف اهيفامtablet يدنع علطي حرو

الcompresstion رح يصير بقالب (die)وهو الي رح 
يعطي شكل ال tablet طيب مP الي رح يضغط؟ ال 

lower والثانيupper 2حيث بكون عنديpunches

الcompression رح يعمل reduction in volum يعني 
حجمها رح يقل dا اسلط عليهاً الضغط واقلل اdسافات بينها

ونتيجه زيادة مساحة ا-سطح الناتجه الي هي اسطح 
التmصق بP الparticels الي رح يخلي في مساحة 

تmصق اكبر بP الparticels -نه الروابط رح تزيد بينهم

عن طريق 
الcompression رح 
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Tablet Manufacturing
Compaction cycle:
1. Die filling
• This is normally accomplished by gravitational flow of the powder from 

a hopper via die table into the die.
• The die is closed at its lower end by the lower punch.

2. Tablet formation
• The upper punch descends and enters the die and the powder is 

compressed until a tablet is formed.

3. Tablet ejection
• During this phase the lower punch rises until its tip reaches the level of 

the top of the die.
29

30

 lowerعلى الparticelsهو رح يدخل ال hopper بكون عندي
punch وهو الي رح يكون ارضيه القالب

 سبكي ناشع لزني حرupper punchلا
tabletلا نوكتتب كيهو particelsلا
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Tablet presses
single punch press (eccentric 

press)
• A single-punch press 

possesses one die and one pair 
of punches.

• The output of tablets is about 
200 tablets per min.

32

 upperو دحاو lower punch هدنع
punchhطقف هدحاو هبح يلعلطي حر ينعي دحاو 

 ثيحرةعرسب لغتشب سب ب;لاب هانفش يلا يز
 ربتعي ددعلا كيه عم سب هبح 200 ةقيقدلاب علطب
 اندب ام يلا ةيودOاب وا تاب;لاب همدختسنب ليلق
اهنم ةريبك تايمك
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Tablet presses
Single punch press (eccentric press)
Steps of compaction
On turning the driving wheel:
1. Upper punch rises.
2. Feeder (hopper shoe) moves until becomes over the die.
3. The lower punch drops to a position controlled by the capacity 

regulating screw.
4. The hopper shoe moves aside leaving the die filled with powder.
5. Lower punch remains stationary while upper punch comes down 

compressing the powders into a tablet.
6. The upper punch rises out of the die and the lower punch rises 

also to eject the tablet.
33

34
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Tablet presses
Rotary press (multistation press)
• The rotary tablet machine consists of three parts:

– An upper part carrying the upper punches
– Lower part carrying the lower punches
– Central part carrying the dies

• Both the die table and punches rotate together during operation
• It can press tablets in a rate higher than 10 000 tablet/min.
• Number of dies and sets of punches can vary considerably from 3 to 60.

36

 جتني حر ثيح عناص(اب مددختس(ا زاهجلا اذه
 die نم روثكا نم نوكتبو tablerلا نم ربكا تايمك
upper and lower punch نم رثكاو

عدد الpunche والdie بتراوح بي# ال60-3
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Tablet presses
Rotary press (multistation press)
The process can be summarized by the following steps:
• When the lower punches pass below the feed frame they will be in 

their lowest point.
• The powder from the hopper is fed continuously to the feed frame so 

the dies will be filled with powder.
• Then the dies will pass over the powder volume adjuster to expel the 

excess of the powder.
• The lower and upper punches move towards each other to compress 

the powder.
• Both the upper and lower punches rise to eject the tablet.

37

38

:ا الlower punchرح يكون باقل نقطة اله عشلن يعبي 
(hopperزي ال)feed framا يمرق من فوقه ال: dieال

:ا اعبي الparticelsبالdie رح يطلع في volum زيادة فهذا الجهاز عنده 
volum adjuster زي الفرشاية بشيل الvolumالزيادة وهذا اول فرق بينه 

singlال Qوب

 لزني حر هلاجل upperلا ثيح سبكلا هيلمعب مهاسي حرام lower punchلا singleلاب هنا يناثلا قرفلا
 particelsلا سبكيو
سبكلا هيلمعب ولغتشا FنثDا كيهو علطي حر lowerلاو لزني حر upperلا rotaryلاب امنيب
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39

40
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Tablet presses
Computerized hydraulic press (simulators)

• For computerized hydraulic presses the movement of the punches can be
controlled and varied considerably.

• Tablets can be prepared under controlled conditions with respect to the loading
pattern and loading rate.

• Possible applications are the investigation of the sensitivity of a drug to such
variations or to mimic the loading pattern of production presses to predict scale-
up problems.

42

هذا الجهاز يحاكي(simulate)الحركة ل5جهزة الي بنستخدمها با'نتاج زي 
rotaryوالsinglال

'نه هاي ا'جهزة تعتمد على كثير parameterبالثر على جودة الtablet الي رح 
تنتج زي قديه اضل ضاغط على الtablet خ5ل عمليه الكبس سجوسرعة الكبس…

الخ
parameterحيث هذا الجهاز رح يساعدني اعرف كيف اتحكم بهاي ال

 ناشع بلاقلا يف tabletلا وسبكي حر فيكو punchلا ةكرحب مكحتن ردقن
 ردقا parameter نسحا وش وفوشيو lower and upperلا ةكرح وكاحي
tabletلا ىلع مهقبطا

بتطلع عندي حبه مش متماسكة بدي اعرف شو السبب هل سرعة التعبئة 
هي السبب و' الpunch ما بكبسو بقوة كافيةاو ما معهم وقت يكبسو منيح 

فبنستخدم خذا الجهاز لهذل الغرض
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Tablet production via granulation
The main aims of granulation before tabletting are:

1. to increase bulk density of the powder mixture and thus ensure that
the required volume of powder can be filled into the die.

2. to improve mixing homogeneity and reduce segregation.

3. to improve the flowability of powder to ensure complete and
uniform filling of dies and therefore less weight and dose variation
in the tablets.

43

Tablet production via granulation
The main aims of granulation before tableting are:

4. to improve the compactability of powder by adding a solution
binder, which is effectively distributed on the particle surfaces.

5. to ensure a homogenous color in a tablet by adding the color so that
it is distributed effectively over the tablet surface.

6. to affect the dissolution process for hydrophobic poorly soluble
particles by using fine particles and mixing them with a hydrophilic
filler and a hydrophilic binder.

❑ Granulation methods are either dry or wet

44

 bulk densityلا ديزت حرgranulationلا هيلمع ل"خ
تاغارف نودب ةبسان<ا ةيمكلا كدنع نوكب هنا دكاتت حرف

بزيد الflowability للpowder ورح تقلل الفراغات بينهم 

تخيل تكبس مادة hydrophobic  ا<ي مارح تقدر تفوت بينهم 
عشان هيك خ"ل الgranulationرح اخلي ا<ادة 

الhydrophobi محاطه بمادةhydrophlic وهيك ا<ي رح تدخل 
solubilityبينهم وتحسن ال
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Tablet production by direct compaction

• This process involves mixing of the active ingredients and additives
and compression directly in the tableting machine.

Advantages:
1. Simple process
2. Reduced production time and operation cost
3. Improved product stability by avoidance of moisture and heat.

46

 active ingrediant رح يكون في
والecepiant وال2 بكونو solid بعمل 
الهم mixing وبحطهم بالجهاز وبكبس 

مباشرة
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Tablet production by direct compaction

Limitations:

• Relatively large particle size must be used to have acceptable
flowability and bulk density which:
– may affect degree of mixing
– Segregation may occur.

• It needs specially designed fillers which are usually more expensive
than traditional ones.

• If the drug is the major component the application of direct
compression depends mainly on the properties of drug.

48

بالwet granulation كنا نستخدم particel حجمها 
صغير ونجمعها على بعض ونعملها granulوهيك بتكون 

الflowabilityممتازة للgranuleالناتج بس 
 particel مضطر استخدمdirect compationبتل

حجمها كبير عشان احسن الflowability بلمقابل رح 

 شم اهسفن active igrediantلا ةعيبط وه سبكلا ةيلباق ددحي حر يلا
 excepiantلا
 excepiantلا نم ربكا اهتيمك active ingrediant لا نوكت ا] يكحلا اذهو
 ديقم نوكا حر كيهو سبكلل صئاصخلاب مكحتت حر activلا كيهو
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Molded Tablets

• Molded tablets are usually prepared from soluble ingredients
so that the tablets are completely and rapidly soluble.

• After the excipient is blended with the drug, the powder mix is
dampened with solutions containing high percentages of
alcohol.

• The dampened powders are pressed into molds, removed, and
allowed to dry.

49

50
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Molded Tablets
• Solidification depends upon crystal bridges built up during the
subsequent drying process and not upon the compaction force.

• They can be prepared in small or large scale.

• They are not common nowadays.

51

Tablet excipients

Diluents (Fillers)

• Materials used to increase the bulk volume of powder and hence the size
of the tablet.

• Tablets weigh at least 50 mg.

• They are not necessary if the dose of drug per tablet is high.

52

الsolidfying رح يصير من تكون 
الcrystal bridg مش من 

 tabletزي ال compationال
العادية

tablet لا مجح ربكC اهمدختسب تاوشح نع ةرابع

 api50 ،طيب مرات الmgقيها حجمها رح يكونLممكن ت tablet اصغر
بتكون 10mg او 5mg عشان رح استخدم الdiluent عشان امبر حجمها

هلا جاتحا حرام ةريبك اهتيمك apiلا تناك اذا
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Tablet excipients
Diluents (Fillers)
• The ideal diluent should fulfill a series of requirements such as:
1. be chemically inert
2. be non-hygroscopic
3. be biocompatible
4. be color compatible
5. possess good biopharmaceutical properties (e.g. water soluble or hydrophilic)
6. possess good technical properties (such as compactability and flowability)
7. no chemical or physical changes on aging
8. acceptable taste
9. be cheap

53

Examples on diluents:
• Lactose

– The most commonly used because of good properties (dissolves readily
in water, has a pleasant taste, non-reactive, non-hygroscopic, has good
compactability)

– Its main limitation is that some people have intolerance to lactose.
– In the solid state, lactose appears as various isomeric forms, depending
on the crystallization and drying conditions. It is found as:
• monohydrate
• anhydrous
• amorphous (spray dried lactose)

Tablet excipients
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 شم excipientلا لكل صئاصخلا لوذه
fillerلا سب

 water مستخدم زي filler اله خصائص مثاليه بتخليه يكون اكثر
 non (وما بتفاعل) inert قبول وانهGوالطعم ا solubility

good compactability وكمان hygroscopic

  solid formعنده 3 اشكال بال lactoseال
طيب و رح يحدد الشكل الناتج؟

 drying وال crystalizationال
condition
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Examples on diluents:
• Celluloses

– Advantages
• Biocompatible
• Chemically inert
• Have good tablet-forming and disintegration properties

– They are used also as dry binders and disintegrants in tablets.
– They are compatible with many drugs but, owing to their hygroscopicity,
may be incompatible with drugs prone to hydrolysis in solid state.

– The most common type of cellulose powder used in tablet formulation is
microcrystalline cellulose (Avicel®).

Tablet excipients
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 كيه ناشع cellulose تاقتشم مدختسنب انحا
celluloses بتك

مش بس filler ،بستخدمهم كمان ك binder و 
disintegrant

الcelluloses بمتصو الرطوبة فلو جبت اي api حساسة للرطوبة 
cellulosesاحسن خيار استخدم ال
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• Dicalcium phosphate dihydrate (Emcompress®)
– Insoluble in water and nonhygroscopic but is hydrophilic, i.e. easily

wetted by water.

– It is slightly alkaline and thus may be incompatible with drugs
sensitive to alkaline conditions.

– It can be obtained both in a fine particulate form, mainly used in
granulation, and in an aggregated form, used in direct compression.

Tablet excipients

57

• Sucrose (serves also as binder)
– Sucrose-based tablet diluent-binders are available under a number 

of trade names which include: 
• Sugartab® (90 to 93% sucrose plus 7 to 10% invert sugar). 
• Di-Pac® (97% sucrose plus 3% modified dextrins), 
• NuTab® (95% sucrose, 4% invert sugar, and 0.1 to 0.2% each of 

cornstarch and magnesium stearate).

– Confectioner’s sugar is a mixture of sucrose (not less than 95.0%) 
and corn starch. 

Tablet excipients
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inorganic هنا فرعب ca هعم فوشب filler يا
 نامكو non hygroscopicو insoluble 2waterهتا هصئاصخ نم

hydrophilic ؟ عم صئاصخلا ياه تطبز فيك بيط
 لضت حر يIا سب بوذي حر ام يIاب هتيطحو dicalciumلا تبج ول
hydrophilic هتربتعا كيه ناشع حطسلا ىلع

 رسكتتب يلا داوIا مدختسا ردقب ام alkalin هنا امب
 alkalin mediلاب
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Other examples on diluents:
• Glucose
• Sorbitol, Mannitol

– They are optical isomers.
– Used in chewable tablets since they have negative heat of dissolution

• Calcium carbonate
• Calcium sulphate dihydrate

Tablet excipients
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• Direct compression diluents:
– Examples on diluents:

• Spray dried lactose, Anhydrous lactose
• Sucrose based excipients (Di-Pac®)
• Sorbitol, mannitol
• microcrystalline cellulose (Avicel®)
• Dicalcium phosphate (anhydrous, dihydrate)
• Spray crystallized maltose dextrose
• hydrolized starches (like Emdex®)
• Pregelatinized starch (e.g. Starch 1500®)
• Ludipress® (93.4% a-lactose monohydrate, 3.2% polyvinylpyrrolidone and 3.4%
crospovidone)

Tablet excipients

60

 سحتب سبلم هبح لكات ا. يز دراب روعش كيطعت
قلحلاب ةدوربب

حكينا انه الdiluant بالdirect compression ?زم 
يكون الها خصائص خاصة 
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• Coprocessed Excipient Products:
– Ludipress® (93.4% a-lactose monohydrate, 3.2%

polyvinylpyrrolidone and 3.4% crospovidone)
– Cellactose 80TM contains α-lactose monohydrate and cellulose powder
– Prosolv SMCC, silicified MCC, contains 98% MCC and 2% 

colloidal silicon dioxide, which provides a better granule flow and 
an opportunity for smaller and denser tablets upon direct 
compression.

– MCC microcrystalline Cellulose

Tablet excipients
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Binders (Adhesives)
• A binder is added to ensure that granules and tablets can be formed

with the required mechanical strength.
• Typical concentration 2 – 10 % by weight.
• Binders can be added to a powder in different ways

– As a solution which is used in wet granulation (solution binder)
– As dry powder which is mixed with the other ingredients before wet granulation
– As a dry powder which is mixed with other ingredients (powders or granules)

before compaction (dry binder)

• Solution binders are generally considered the most effective

Tablet excipients

62

هون بحكيلي عن الexcipient الي ببتكون من اكثر 
من مادة(combination)طيب ليش بستخدمهم؟

Jنه ممكن الexcipient الوحدة ما تعطيني كل 
الخصائص الي بدي اياها

 يلا يناثلا عونلل لقتنن اندب اسه fillerلا وه يلا excipientلا نم عون لوا نع لبق يلا انيكح لك
bindrلا وه

 ةكسامتم لضت tabletلا يلخت ناشع مهمدختسا حر

 wet(solutionوالثاني dry واحد Zاله نوع binderحكينا انه ال
 dryاحسن من ال solution binderوهون بجكي انه ال binder)

Jنه الsolution binder ^ا ينشف رح يعمل bridge ورح يمسك 
الparticelبشكل ممتاز
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Binders (Adhesives)

• Examples:
– Common traditional solution binders (starch, sucrose and gelatin)

– Acacia, sodium alginate, tragacanth.

– Synthetic polymers used as solution binders (Polyvinylpyrrolidone (PVP),
hydroxypropyl methylcellulose (HPMC) and methyl cellulose, polyethylene glycol
)

– Dry binders include: microcrystalline cellulose(MCC), methylcellulose,
polyethylene glycol and crosslinked PVP).

Tablet excipients
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Disintegrants
• A disintegrant is added to most tablet formulations to facilitate the breakup
(disintegration) of the tablet when it contacts water in the GIT, which
promotes rapid drug dissolution.

• The disintegration process for tablets occurs in two steps: First, the liquid
wets the solid and penetrates the pores of the tablet. Then, the tablet breaks
into smaller fragments.

Tablet excipients
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مادة بستخدمها عشان 7ا حبه الدوا تفوت للمعده تتكسر هنا 

 هده7ا ىلع توفت اودلا ةبح ا7 هنا ىلوBا ةوطخلا
 حر كيهو حطسلا ىلع عمجتت water particelلا
tabletلا لخادل waterلل pentrationلا هيلمع لهست
 ريصي waterلا هنا يهو ةيناثلا ةوطخلا لهستل
 surface areaاهلا ريصيل اهرسكتو tabletلا لخلخي
ىلعا
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Disintegrants

• Several mechanisms of action have been suggested.

• The most common and effective disintegrants act via a swelling
mechanism.

• Disintegrant can be added to the granules just before compaction
(extragranular) or to the powder before granulation (intragranular) or
part of the amount is added intragranularly and the other part
extragranularly.

Tablet excipients
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66
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Tablet excipients
Disintegrants

Examples:
• Starches (up to 10 %)

– Most commonly used
– Include corn starch, potato starch and rice starch, wheat starch.
– Advantages

• Safe (used as food)
• Low cost
• efficient

– Disadvantages
• Poor flowability and compressibility
• hygroscopicity

– Some new modified forms of starch have been developed like pregelatinized starches 
(about 5 % conc. Used).

67

Tablet excipients
Disintegrants

Examples:
• Sodium starch glycolate (Primogel®, Explotab®)
• Alginates
• Crosslinked polyvinylpyrrolidone (CROSS PVP)
• Cellulose and Cellulose derivatives

– Include microcrystalline cellulose and carboxymethyl cellulose.
• Effervescence inducing disintegrants

– Used in effervescent tablets
– Composed of Citric or tartaric acid with a source of CO2 (like bicarbonates 

or carbonates)

68

الdisintegration بصير من الformula نفسها مش من 
مادة انا بضيفها عليها

 وه CO2لا ق9طاو baseلا عم acidلا لعافت
disintegrationلا لمعي حر يلا
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Glidants
• These are materials intended to promote the flow of powders
or granules.

• Examples:
– Colloidal silica (0.2 %)
– Talc (1 -2 %)
– Mg stearate (< 1 %)
– Maize starch

Tablet excipients
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Lubricants
• These are materials intended to reduce friction during table ejection
between tablet and the walls of the die.

• High friction during tableting may cause a series of problems (capping,
fragmentation of tablet, vertical scratches on tablet edges) and may even
stop production.

Tablet excipients
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flowرح يحسنو ال

dieلاب قزلت formulaلا عنمت

2ا الtablet 2ا تلزق بالdie رح 
تنكسر 2ا اعمل الهاejction ورح 

تطلع tablet متماسكة
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Lubricants
• Besides reducing friction lubricants may cause undesirable changes in
the properties of tablets:
– The presence of a lubricant in a powder is thought to interfere negatively with the

bonding between the particles during compaction, and thus reduce tablet strength.

– Because many lubricants are hydrophobic, tablet disintegration and dissolution
are often retarded by the addition of a lubricant (Mixing time and mixing intensity
and the amount of lubricant are important in this context) Stearate derivatives

Tablet excipients
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• Lubrication is achieved by mainly two mechanisms:

a) fluid lubrication
– A layer of fluid is located between and separates moving surfaces
from each other.

– Fluid lubricants are seldom used in tablet formulation
– Example is paraffin oil.

Tablet excipients
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 اهتلمع يلا tabletلاب لكاشم يف نوكي نكمم
اهتفض يلا lubricantلا ببسب

الlubricant ممكن تضعف 
 particelsالروابط الب ب? ال

وهيك رح تطلعزالحبة غير 
متماسكة فبحل اMشكلة عن 

طريق اضافة binder قوي او 
binderزيادة كميه ال

الlubricant عبارة عن مواد hydrophobic عشان ما تخلي الtablet تلزق بالdie صح؟ 
بس هذا اaشي يعني انه الparticel حواليها طبقة hydrophobic ويعني انه 

الdisintegratin رح يصير اصعب وبالتالي الdissolution مكن ما يصير واكثر مادة 
بتعمل هذا اaشي هي الmg sterate عشان هيك بنجل اMشكله حيث انه ما بنضيف كميه 

كبيرة منه وبنضيفه  باخر خطوة mixinيعني ما بنعمل الهmixing كثير

lubricantكيف بضيف ال

زي بخاخ الزيت الي نستخدمه للقjيه الهوائية

capsuleكثر نستخدمه بالaبا tabletنادرا ما نستخدمهم بال
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b) boundary lubrication
– A thin film of powder separates moving surfaces from each

other.
– A number of mechanisms have been discussed including that

lubricants are substances showing a low resistance towards
shearing.

• Examples: Stearic acid and its salts (e.g. Mg stearate is the 
most widely used lubricant), sodium lauryl sulphate, 
sodium stearyl fumarate. glyceryl behenate, sodium benzoate 
and PEG.

Tablet excipients
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74

هذا بكون powder وحجمها+زم يكون صغير

رح تشتغل  هاي الlubricant عن طريق انها ما عندها احتكاك عشان هيك رح 
particelال Hتنزلق بسهوله ب
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Anti-adherent

• These are materials intended to reduce sticking or adhesion of the
powder to the punches or die wall.

• Many lubricants such as magnesium stearate have also anti adherent
properties.

• However, other substances with limited ability to reduce friction can
also act as antiadherents such as talc and starch.

Tablet excipients
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Sorbents
• These are substances that are capable of sorbing some quantities of
fluids in apparently dry state.

• They are used for incorporation of oils or fluid extracts into the
tablets.

• Examples: Microcrystalline cellulose, silica, kaolin, bentonite and
magnesium carbonate

Tablet excipients
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 3بو powderلا 3ب يلا كاكتح+ا عنمت حر ياه
 نع اهقرف وش بيط die and punchesلا
؟lubricantلا
 particelsلا 3ب كاكتح+ا عنمب lubricantلا
dieلا 3بو pwderلا 3ب كاكتح+ا عنمتو اهسفن
 3ب يلا كاكتح+ا عنمب anti adherentلا امنيب

powder لا 3بوdie طقف

 anti تشتغل ك lubricantرح اشوف كثير من ال
adherance

 يناث لئاس وا oilلا نم اهحطس ىلع adsorbtion ريصي حر هنا ةيساس+ا اهتفيطو
 solventلا ولمحي حر ينعي formulaلاب  incorpotion اهلا ريصب نيدعبو
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Colors
• Colors are added to the tablets for the following reasons:

– Elegancy
– To help the patient to distinguish the product
– To provide control during manufacturing
– To help in hiding color differences between drug and additives

• Colorants are added to uncoated tablets either as an insoluble powder or
dissolved in the granulation liquid in case of wet granulation.

• Care should be taken in wet granulation as migration of soluble color
may occur during drying.

Tablet excipients
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Colors
• Many synthetic dyes were decertificated because of their carcinogenic
effect.

• Natural vegetable colors are limited and they are often unstable.
• In the United States, FD&C numbers (which indicate that the FDA has
approved the colorant for use in foods, drugs and cosmetics) are given to
approved synthetic food dyes that do not exist in nature, while in the
European Union, E numbers are used for all additives, both synthetic and
natural, that are approved in food applications.

• Lakes are dyes that have been absorbed on a hydrous oxide and usually
are employed as dry powders

Tablet excipients
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 ةديفم ةفيظو اهلا ام
رظتملل طقف يه

 ةبحلا كيهو  تانوكEا عم اهطلخب امو حطسلا ىع اهفيضب ينعي as insoluble  powder اما colorلا فيضب
نوللا سفن اهلا اهلك هبحلا كيهو granulation liqiud عم اهبوذب وا يناث يشا اوج نمو يشا ارب نم اهنول

اZلوان الصناعية  ممكن تكون سرطانية 

unstable اهنا اهتلكشم naturalلا ناوZا
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Flavors and sweeteners

• Flavors are incorporated in a formula to give a tablet a better taste or to mask unpleasant
taste.

• Flavors are often thermolabile and so cannot be added prior to operations involving heat.

• Flavors are usually used in effervescent, chewable tablets and other tablets intended to
dissolve in the mouth.

Tablet excipients
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Tablet testing

Uniformity of content of active ingredient
• In practice, small variations between individual preparations are
accepted and the limits for this variation are defined as standards
in the pharmacopoeias.

• Uniformity of dose is tested in two separate tests: uniformity of
weight and uniformity of content of active ingredient.

80

اذا بدي اعمل دوا جديد واسجله +زم ينجح بعاي 
ا+ختبارات 

 controlوبرضه هاي ا+ختبارات بنعملها لل
لNدوية اLوجودة من زمان عشان اثبت انه لسا 

بشتغل منيح

 هريغوapiلاو نزولا يز هلوبقمtbletsلا Wب ةطيسبلا تاقورفلا هنا نوه كليكحب
 ينعي؟ينعي وش %10يواسي devationلاو 100mg يواسيApi اهيف هبح يدنع ول Nثم
 فلتخت  هيLاب%10لا هبسنو 100-90 نم نوكب هبحل هبح نم Api لا فNتخ+ لوبقLا دحلا

 نوكي حرdeviationلا ديكا low theraputic inex اهلا يلا ةيود+ا ينعي،اودلا ةوق بسح
phamacopia؟deviationلا هبسن ددحي حر Wم بيط لقا
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Tablet testing
Uniformity of content of active ingredient
• The test for uniformity of weight is carried out by collecting a sample of
tablets, normally 20, from a batch and determining their individual
weights.

• First: The average weight is calculated.
• Calculate average and SD
• The samples complies with the standards if the individual weights do not
deviate from the mean more than is permitted in terms of percentage.

• Second: Check content uniformity
81

Tablet testing

Uniformity of content of active ingredient
• The test for uniformity of drug content is carried out by
collecting a sample of tablets , normally 10, and determination
of the amount of drug in each.

• The average drug content is calculated and the content of the
individual tablets should fall within a specific limits in terms of
percentage deviation from mean.
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 بيجب؟uniformity of weight testلا اذه لمعا فيك
 مسقبو مهنزوب اهدعب،اودلا نم يئاوشع لكشب هبح 20
 علطا ناشع )20(مهددع ىلع يعم تعلط يلا هنزولا
 ول هنSD Lلا علطا ناشع؟هتعلط شيل بيط بيط، جيرفLا

 ةفلاخم اهنا ينعي SDلا ارب تعلط هدحو هبح
 اهنراقبو لاحل هبح لك نزوا عجرب؟اهدعب لمعا وش بيط
 هجحان اهربتعب اذا حومس[ا rangلاب تناك اذا SDلاب
ةحجان نوكتب ام SDلا rang ارب تناك testلاب

؟هلمعا فيك Uniformity of active ingredient بيط
 ذخاب اهدعبو solutionب اهبوذبو هبح لك نحطب 10tablet بيجب
هبح لكل علط يلا Concلا مك فوشبو Uvلاب اهسيقبو هنم هنيع
 جراخ تناك اذا meanلاب يعم تعلط يلا ةجيتنلا نراقب اهدعب
 رابتخLاب تلشف نوكتب rangeلا
 هلكشم يف ينعي rangeلا نم لقا هميقلا يدنع ناك ول
 هلكشم يدنع نوكب rangلا نم ربكا ناك ول effectivnessلاب
safetyلاب
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Solid oral drug products:
d) Uniformity of dosage
units:

<905> UNIFORMITY OF
DOSAGE UNITS (USP
monograph)

Tablet testing

84

 اندب اسه مهنمtest لم لمعن حر فيك اتيكح بيط
لمعتسن اندب دحاو يا فرعن

 %25 نم رثكا Gثم هيلاع api هيف .اود  تبج اذا
  نزوا يجا اApi M نع ةرابع هبحلا نزو نم
 مهيف مك فوشاو هنمرهنم tablet لا نم ةعومجم

Api ىلع جئاتنلا لثما تيجاو curve علطي حر 
 corrlationيف ينعي هيدرط ةقGعلا يدنع
Apiا هيمك داز هبحلا مجح داز ام لك
 مهلا بسحب كيه يز يلا ةود[ا لوذهو
 حر هلاحلا ياهب هن[ uniformity ofweightلا
 uniformity of contactلا نع هضرب ربعي
 weightلا `ب corrlationلا دوجو ببسب
Api لا هيمكو

خلونا نشوف هذا الcurve.،رح ا[حظ انه مافي اي 
عGقة ب` الweight وب` ال كميه الApi يعني ممكن 
ا[قي حبه وزنها اكبر من اMطلوب بس الApi فيها اقل 
من اMطلوب وهون ما رح اقدر استخدم الweight [نه 

 Apiمارح يعبر عن كميه ال
 unifomity of contactعشان هيك بروح مباشره لل

هون كميه ال Api بالحبه الوحده اصG [زم تكون 
قليله يعني اقل من 25% عشلن هيك مارح يزبط الها 

unformity of weightال

 اهتبسن Apiلا يف اود يدنع اذا
 يف هدحاولا هبحلاب سب 40%

20mg يا test ؟لمعا حر
uniformity of contact ]مت هن 

 وه بولطMاو طقف دحاو طرش قيبطت
 رثكا Api لا هبسن نومت هنا `طرشلا
 نم رثما هبحلاب اهتيمكو %25 نم

25mg 

  Film .تناك .اذا
coatedاهلمعا حر 

 uncoated لا هلماعم
test لكل طورشلا سفنو
 film شم تناك اذا اما
 لمعا حر
 uniformityofلا

contact طقف
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Disintegration
• The drug release process from immediate release tablets often includes a step at which
the tablet disintegrates into smaller fragments.

• In order to assess this, disintegration test methods have been developed and examples
are described as official standards in the pharmacopeias.

• The test is carried out by agitating, in a disintegration apparatus, a given number of
tablets in an aqueous medium at a defined temperature.

• Disintegration test gives an idea but does not necessarily guarantee acceptable drug
release.

Tablet testing
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86

 solvent رح اختبر هل الحبه رح تتكسر ب
مع3 ووقت مع3 او 1

اذا ما تكسرت رح اعرف انه في مشكله با 
disintegration ممكن solubilty او اشي 

ثاني عشان هيك بضل اعدل على 
formulaواعيد الtest لحتى ينجح وتتكسر 

الحبه

 drug بس مش دائما رح يعبر عن ال solubilityرح يعطيك تصور عن ال testصح هذا ال
 dissolurion test1نه الي بعبر عنه هو ال release

في حاله وحده بقد استخدم الdisintegration test ويكون يعبر عن عن 
highly hydrophlic ا الدوا يكونa وهي dissolutionلل



44

Disintegration
• The disintegration apparatus consists normally of six tubes open at the upper end and
closed by a screen at the lower.

• One tablet is placed in each and normally a plastic disc is placed on it. Then the tubes
are placed in a water bath and raised and lowered at certain rate in the water in a way
that the screen remains below the surface of water.

• The time to reach the end point (at which all visible parts have been eliminated from
all the tubes) is recorded and the preparation complies with the test if this time is
below a given limit.

Tablet testing
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Dissolution test
• Dissolution test is the most important way to study the release of a drug from a solid
dosage form under in vitro conditions.

• During the dissolution study the cumulative amount of drug that passes into solution
is studied as a function of time.

• Aims of dissolution studies:
– To indicate the performance of a formulation under in vivo conditions.
– To evaluate the effect of formulation and process variables on the bioavailability.
– To ensure that preparations comply with product specifications.

Tablet testing
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باللحظة الي يختفي فيها الحبه بسجل 

drug releaseلا نع ربعب

نعمل هذا الtest بالvitro(يعني بال>ب)

Bتغير خ>ل وقت مع drug releaseيعني قديه ال function of timeبال drug releaseندرس ال
يعني باخذ عينه من الsolution الي ذوبت الحبه فيه وشوف كم تركيز الدوا فيها فبعرف كمرصار في release من 

الحبه 
مث> بعد خمس دقائق ذاب 10% من الحبه 

بدي اتنبأ بسلوك الحبه وبعدين باخذ عينه ثانيه بعد عشر دقائق وب>حظ انه ذاب 15% وهكذا 
بالvivo(يعني بجسم 

اcنسان)
بدي اشوف تأثيرات 

 formulaالتغيير بال
dissolutionعلى ال

pharmacopiaبدي اشوف النتيجة الي طلعت هل تتوافق مع ال
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Dissolution test
• Dissolution is accomplished by locating the tablet in
a chamber containing a flowing dissolution medium.
The factors affecting the dissolution process (such as
composition and temperature of dissolution medium,
flow or agitation rate) must be standardized.

• Normally, the concentration of the drug substance in
the bulk of the dissolution medium shall not exceed
10 % of the solubility of the drug to be near to sink
conditions.

Tablet testing
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Dissolution test
• The amount of drug dissolved is analyzed once or at a series of
consecutive times.

• The composition and pH of the dissolution medium may vary between
different test situations.

• A number of official and nonofficial methods exist for dissolution
testing, which can be applied for both drug substances and formulated
preparations.

Tablet testing
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؟testلا اذه لمعا فيك
 هيبعبو vessel ب اهطحب هبحلا بيجب
 solvent ب
 مز@ همدختسا يدب يلا solventلا اذه
 هتيددحم هنيعم تافصاوم نوكي
pharmacopiaلاب
,1,2 يز

شو هي الsink condition؟بتكون الsovlent كميته اعلى من solbility فمثN Oا حط الحبه بالدوا 
ويذوب منها اشي @زم مباشره اخذ الsolution الي في كميه الدوا اNذاب وابدله بالsolvent الي مافيه 

عشان احافظ على فرق التركيز ويضل الdissolution  ماشي تمام
 sinkعشان اضل محاغظ ال solubilityفيها حيث ما تتعدى ال10% مترال Apiزم احافظ على نسبه ال@

condition
ليش بدي احافظ على الsink condition @نه اNعده فيها sink condition وانا بهذا الtest بدي 

viviاحاكي الوضع بال

PHحسب الدوا او ظروف الفحص رح تختلف ال
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Dissolution test
Stirred vessel methods
• The most important stirred vessel methods are the rotating-basket and the
paddle methods.

• Both use the same type of vessel, which is filled with certain volume of a
dissolution medium of certain temperature.

• In the paddle method, the tablet is placed in the vessel and the dissolution
medium is agitated by rotating the paddle.

• In the basket method, the tablet is placed in a small basket formed from a
screen, which is then inserted in the dissolution medium and rotated.

Tablet testing
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92

بكون في vessle معبينه slovent معينه بtemp and PH معين!

هاي الvessle بكون فيها baddle و;ا تلف حبه الدوة رح تلف 
agitationوتعمل

 screen اهيفو يناوطتسا اهلكش basket هيف نوكي نكمم vessleلا
فلت ريصتب basketلا اهدعبو basketلا اوج اودلا هبح طحنب انحاو
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بعرفو /ااخذ عينه واحطها على 
conc7عرف ال UV

 قرفلا سب basketلا سفن
 حر هبحلا basketلاب هنا
 يلا هناوطتس7اب نركت
 ام هبحلا ينعي ةكبش اهيلع
 قوفل لزنتو علطتت حر
 علطت اهنا لامتحا يفامو
 سب vessleلا نم
 لكب علطت نكمم paddleلاب
 لح يف ديكا بيط هلوهس
 يف ها؟حص ياه هلكشملل
 ةديدح يز وبيجب لح
 كيهو اودلا هبحب اهوطبرب
 قوفل علطتت حرام
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Dissolution test
Continuous flow method
• In the Continuous flow method the preparation is held within a flow cell, through which
the dissolution medium is pumped at a controlled rate from a large reservoir.

• The liquid which has passed the flow cell is collected for analysis of drug content.

• Advantages
– Maintain sink conditions throughout the experiment
– Avoid floating of the preparation.

Tablet testing
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Mechanical strength
• An acceptable tablet must remain intact during handling between production and
administration.

• An integrated part of the formulation and production of tablets is the assessing of their
mechanical strength.

• Aims of mechanical strength testing:
– To assess the effect of formulation and production variables on their resistance
towards fracturing and attrition.

– To characterize the fundamental mechanical properties of materials used in tablet
formulation.

– To control the quality of tablets during production (in-process control).

Tablet testing
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بجيب ال tablet وبضخ عليها ال solventبدل ما احط 
 solventبال tabletال

الsolvent الي رح يطلع بعد ما عملت اله pump(ضخ)على حبه الدوا 
بجمعه عشان احلل العينه 

 وهو يناث testل حورن حر اسه
 هنا سيقي هدب ثيح mechanical strenghtلا
 وا T وا لقنلا تايلمع لRخ رسكتت حر tabletلا

 لمحتتب هبحلا هيدق سيقي هدب(نيزختلا لRخ
)طغضلا

 mechanical strenghtعلى formulationبدي اقيس تغير ال
T او binder يعني ازيد

 حورب شم )processing( عينصتلا هيلمع لRخcontrol لمعا حر testلا اذه
in process control هيمسب اهصحفا حورا نيدعبو  tabletلا لمعا
Tمهصحفا نيدعب هبح 1000 لمعا ىنتسا حرام ديكا هن
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Mechanical strength
• The most commonly used methods for strength testing are the resistance
to abrasion test (friability test) and the crushing strength (fracture
resistance).

Attrition- resistance methods
• The most common method to determine attrition (abrasion) resistance
involves the rotation of tablets in a cylinder followed by the
determination of weight loss after a given number of rotations.

• Normally, weight loss of less than 1% of tablet weight is required.

Tablet testing
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98
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Tablet testing

Mechanical strength

Crushing (Fracture) resistance methods
• In this test, the tablet is usually placed against a platen and the load is
applied along its diameter by a movable platen. The force needed to
fracture the tablet is recorded.

• The force needed to fracture a tablet depends on the tablets
dimensions.

99

Tablet testing

Mechanical strength
Crushing (Fracture) resistance methods
• An ideal test, however, should allow comparison of tablets of different sizes
or even shapes.

• This can be accomplished by assessing the strength of the tablet, i.e. the
force needed to fracture the tablet per unit fracture area.

• For a cylindrical flat-faced tablet the tensile strength can be calculated by
the following Eqn provided that the tablet fails in a tensile fracture mode:

t = 2F/Dt
• F: the force needed to fracture the tablet, D and t are the diameter and
thickness of tablet

100

 لا مزfracture test 3لاب tabletلا رسكا ناشعpressure (force) يدب مك نراقا يجا ا!
2 tablet لاو مجحلا سفن مهلا نوكيdimention 3لا هنpressure ىلع عزوتي حر 

dimention للtablet

 نراقيو  hardnessلا سيقي ضورف!ا  ideal testلا هنا نوه يليكحب
اهلكش وا اهمجح ناك ام وش tabletsلاب

كيف هذا الحكي رح يصير؟ رح احسب الforce الي احتجتها عشان اكسر وحده مساحة معينه  
tabletال Yوهيك بقدر الغي ا3خت\فات ب
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Fundamental aspects of compression of powders

Compressibility: the propensity of a powder to reduce in volume while
loaded.

• The compression of a powder bed is started by rearrangement of particles
in the die, resulting in reduced porosity (closer packing).

• At a certain load the reduced space and friction between particles prevent
further movement of particles.

• The subsequent decrease in tablet volume is therefore associated with
changes in the dimensions of particles (fragmentation or deformation).
– Elastic deformation: reversible on removal of the load
– Plastic deformation: Irreversible
– Fragmentation: particles are fractured to smaller size

• Sometimes the degree of deformation is time-dependent and is referred to
as viscous deformation and viscoelastic deformation. 102

قدرة ا"ادة على انه يقل حجمها وتنكبس "ا 
اسلط عليها ضغط معB مث? لو كانت 

قابليته انه يقل حجم ا"ادة هاي لحجم اكبر 
يعني عندها compressibility عاليه

closure packingوهيك رح يصير rearrangment of particelهي ال powderاول مرحله من مراحل تغير  حجم ال

particelsلل movment عشان هيك مافي particelsال Bبالحاله هاي احنا ما خلينا فراغات ب

شكل الparticel رح 
ترجع لوضعها الطبيعي 
بعد ما اشيل الضغط عنها

الpartice ما رح 
ترجع لشكلها 

الطبيعي بعد ما 
اشيل الضغط 

الviscous deformation بعتمد على الوقت يعني بت?قي "ا اسلط عليها ضغط لفترة معينه وبعدين شلت الضغط الparticel رح 
ترجع شكلها. الطبيعي elastic deformation بس لو زدت الوقت الي رح تتعرض اله الparticel بنفس قيمه الضغط ما رح يرجع 

plastic deformationلشكله الطبيعي
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• For granules processes involved in their compaction can be
classified into two groups:
– Physical changes in the granules
– Physical changes in the primary particles from which the granules are
formed

• At low compression forces the reduction in volume of the bed
of granules can occur by a rearrangement within the die.

Fundamental aspects of compression of granules
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• With increased loading the granules can:
– Deform elastically
– Deform plastically
– Densify (i.e. reduce their intragranular porosity)
– Broken into smaller units by different mechanisms

• Primary particles might be removed from the surface of granules when they
slide against each other or against the die wall (granule attrition).

• Granules can fracture into a number of smaller ones (granule fragmentation)

Fundamental aspects of compression of granules
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خلونا نركز شوي الحكي الي قبل كان عن الpowder اما الي 
رح نحكي عنه حاليا عن للgranule وشو تاثير 

الcompression عليها

 ريغت ريصي حر compresstionلا هيادبب
 ريصب لوHابف particelلل volumلاب

rearrangment تاغارفلا لقتب كيهو 
physical chang يف ريصبو dieلاب
 ريغتلا ريصب اهدعب
primary paarticelلاب

 primary particlرح نشيل ال
granulمن سطح ال

الgranule تتكسرلgranuls اصغر (تقريبا الsize الهم 
متشابه)
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Fundamental aspects of compaction of powders

Compactability: The propensity of powder to form a coherent tablet.

• Factors affecting compactability could be related to material and
formulation or processing conditions or environmental conditions.

• In practice, the most common way to assess powder compactability is to
study the effect of compaction pressure on the strength of resulting
tablet.

107

Fundamental aspects of compaction of powders
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قدرة الpowder على تكوين 
tablet صلبه وتضل بالشكل 

اBضغوط(يعني زي شكل الحبه الي 
(dieكبستها بال

ممكن ماده الها compactibilityعالية وماده ثانيه نفس اGشي 
بس Bا احطهم مع بعض Gعمل formulation ما رح يصير الهم 

compactability جيدة ممكن يصير بينهم تفاع\ت او غيره

 strenght ofلا ىلع compation pressureلا ريثأت فوشا ينا يه comaptabilityلا سيقG ةقيرط نسحا
resulting tablet ،ينعي Bلا اذه قبطا اpressure ينيطعي حر tablet وا هبلص G اذكهو

 optimum يف ينعي نسحا compationلا نوكت حر pressureلا تدز اذا هنا ةدعاق يفام
pressure حص لغشلا نوكي حرام عضولا هنم تصقن وا هنع تدز اذا 

 تدز اذا هنا يليكحب نوه
 ديزت حر pressureلا
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Fundamental aspects of compaction of powders

• Mechanisms of bonding in tablets include:

– Solid bridges
– Bonding by liquid (surface tension forces)
– Binder bridges
– Intermolecular and electrostatic bonding
– Mechanical interlocking

109

Role of moisture
• Small percentage of moisture in tablet formulas can dramatically affect
the behavior of these feed materials and that of finished products.

• Moisture is also important in wet granulation process.

• Water may be squeezed out during compaction and the expelled
moisture may act as lubricant at the die wall but it can also cause
sticking to the punch faces.

Relationships between material properties 
and tablet strength
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syrpeلا اهيلع لاثمsolid راص dryingلا دعبو liqiud bridge ناك
بكون الparticel حواليها سائل وبصير 

بينهم surface tension ورح تضل 
متماسكة 

هو* بدنا نشوف خصائص اEادة رح 
strengthتاثر على ال

strenght (dramaticly chang)او قلت رح تعمل تغيير كبير بال optimumاذا قلت الرطوبة عن الحد ال

 يBا powderلا سبكا اB؟لمعي حر وش powderلاب moistureلا دوجو
 سب lubricant ك لغتشتو dieلا ناردج ىلع حورتو علطت حر اهيف يلا
upper and lower punchلا ىلع sticking لمعت هضرب
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The compaction of granules
• The compactability of granules is affected by:

– the mechanical properties of the primary components (i.e. particles before
granulation)

– the design of the granulation process

• Granules may deform or fragment into smaller components during
compression.

Relationships between material properties 
and tablet strength
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Post compaction tablet strength changes

• The mechanical strength of powder can change with time.

• The underlying mechanisms for such change are complex.

Relationships between material properties 
and tablet strength
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 لكاشم رهظت ام tabletلا عنصت ام دعب هنا نكمم
 رثأتي نكمم نيزختلا هيلمع ل9خ 9ثم سب
 ريغتي نكمم تقولا عم ينعي strengthلا
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• A number of technical problems can arise during the tabletting
procedure.

• Such problems are related to:
– the properties of the powder intended to be formed into tablets, and 
– the design and conditions of the press.

Problems and difficulties in tableting
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Problems and difficulties in tableting
Capping and lamination
• Capping: Partial or complete separation of the top or bottom of a tablet

from the main body
• Lamination: The separation of the tablet into two or more distinct layers
• Usually these problems appear immediately after compression but may

occur after hours or days.
• Causes of capping and lamination:

– Rapid speed of compression: air is not given enough time to escape.
– Presence of excessive fines
– Over drying of granules
– Incorrect setup at the press

114

 اهنم ةريثك بابس> لكاشم هدع ينهجاوت نكم سبكلا هيلمع ل"ح
 اهلا اهلمعتسا يدب يلا ةداDا نكمم ينعي proparity of powderلا

compacability ةئيس
 يناثلا ببسلاو

هاي ا;شاكل غالبا تظهر اول ما اطلع الtablet من الdie بس احيانا  ممكن 
تظهر بعد ساعات او ايام
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Picking and sticking
• Picking: The removal of the surface material of tablet by sticking to

punches.
• Picking is of particular concern in case of engraved punches, especially

with letters of small enclosed areas like “B” and “A”, which are difficult to
manufacture cleanly.

• Sticking: The adhesion of tablet material to the die walls.
• Sticking can cause chipping of edges of tablet and does not allow free

movement of lower punch (may cause machine damages).

Problems and difficulties in tableting
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dieرح يضل ملزق بال tabletفي جزء من ال
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Picking and sticking
• Solving of picking and sticking:

– Engraved letters should be designed as large as possible
– Addition of lubricants and ant-adherents.
– Additional binder or change of binder may may the granules more cohesive and

therefore less adhesive to the punches and die.
– Low melting materials (such as stearic acid and PEG) which may soften from the

heat of compression causing sticking may be replaced by higher melting point
additives.

– High moisture content may cause sticking and this is solved by further drying

Problems and difficulties in tableting
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Mottling
• It is unequal distribution of color on tablets

• Reasons:
– Difference in color between drug and excipients
– Colored degradation products
– Migration of color during drying of granules (May be solved by changing

solvent system, changing the binder system, reducing temperature or grinding
granules to smaller particle size).

– In direct compression formulations, uneven distribution of dye or large
particle size may cause mottling

Problems and difficulties in tableting
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'نه الcompression رح 
يعمل حرارة ممكن بعض 

 low M.P ا9راد الي الها
 sticking تذوب وتعمل
عشان هيك ببدلها بمواد 

higher M.P الها

ا/لوان غير متناسقة 
بالtablet حيث رح 

ا/قي اماكن غامقة 
واماكن فاتحة بنفس 

tabletال

 spray drying بتصير 9ا يكون في
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Weight variation
• Reasons

– bad flowability of powder
– Variation in size and size distribution of granules
– Poor mixing with glidants and lubricants.
– Punch variation (lower punches are unequal in lengths)

Hardness variation
• It has the same causes as weight variation because hardness

depends on the weight of material forming the tablet

Problems and difficulties in tableting
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120
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 اهلا يلا particelلا
hardness حر هيلاع 

 ناشع لوطا تقو جاتحت
 هيلمع ل>خ نوكب(رسكتت
 اهيلع تلمع عينصتلا

 highب طغض
force(جاتحا حرو 

 disintigration timeل
 عم ةق>علا سب(ىلعا
 disintegrationلا
 حر-timeلا نودب_ هلاحل
)هيسكع نوكت
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Effect of diluent and diluent proportions

124

 combinnationn نم رثكا %لماع
 ىلعريثاتلا وش وفوشي مهدبو نم
dissolutionلا


