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dawa oa2a solid dosage form Ll ols tabletl Ludye
Jaa dais () 955 ulsh Lgad water !

analgisicJl alazs (5 singel dose aalg 194 (0 (9555 (Sas
HTN 490 (5 Gl (udis (18190 93958 (5Sas 9
diuraticJ/y

S/multi vitaminJ/ ) daadls 190 B0 Jo o5 (Sao

Tablets ";‘W

» 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). A L) Bealidy) 8,581

. . eSads b fluccompressing JL
La L = : .
granule §/ powder Ls/ Jaxiw compression JL il e Lo

. : childrenJ! (o jusi aaolas/ adultJl Y
Tablets consist the most commonly used dosage form.—s 5, adult,) it 1s pediatriols

oral tablet !

* They are used mainly for systemic use but some times for local (e.g.

Antacids, antihelmentics). %94/ ¢ systemic (955 oral tablet]) 4 s/ i
diuraticJ/sHTNJ/

9/ antacide]l ) Yo saallslocal Jaiuis Lgas (o8 (s
antihelminth s §laaudl e

1

Tablets
Convenient gLy sl Jgwg daaadls Lgbans Joiu daY
Tablets are popular for several reasons: 11auid dosageJL:y injection Ly ;—‘J“‘ daadl
. .. . orm
» The oral route represents a convenient and safe way of drug administration

» Compared with liquid dosage forms tablets have general advantages in
dogurs stabelityJ/ asuis’) 95 7 ) water Lgadle solid dosage formJ/ oy

terms of chemical and phySical Sﬁaab&liﬁé Jaxs (Sas water U chemical and instabelity ciiws (Sas water]!

085z ydose
mirobial growth Jaxs g

Ty 4Y accurat . .
Ll aam s w:} he preparation pr(?cedure enables accgg&‘lglsin' foff_c;rug. |
Tablets are convenient to handle by patient (Identification, swallowing)

» They provide an economical and suitable method to large scale production
41000y 4aa500 4wt (Sas small scaleJb (st dalas YA
O9abo il sl (Saa largely
31 dpa it GAISIH (955 75 5aS] s ganns (puaST 5081 CaiS Lo JSS
wdayall padyl (gl yre (983 THY



Tablets

o2 1349 dissolution Lgdl suas o)y caadls aqueous media g 9 1819 slaadg saxall JAuS 7 Lgadad Lgall daa 40y
a)¥ (lipid bilyer J/ (3¢ 3o 3¥) absorbtion df yuas lds sarll jlaa (3o @y Oldic g water soluble (o 9si a3y i

Main dlsadvant ages: lipid soluble ;55
lipid bilyerJ/ (s &y ¢ ybs highly water soluble ()Ls 13/ dissolution l juas z jLs highly lipid soluble ()Ls 138

balance betweenlipid and water solubility s (952 a Yl lis
1. Some drugs (poorly water-soluble or poorly absorbable) have 10w~—9f
bioavailability.

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

mucosa.— analgisic  Neie sy

3. Some drugs resist compresswn into dense compacts.
Cc,[pSu)e\lﬁw &s (,c,)‘_\ 43) @ <o lic
Lle cw by G los <t Powcr W 0¥ .

ayY dal osadis guidlinel [9adf Jawwd WL dsyudl

JI padiladl (o8 (<0
efflcacydngualltydbsafteyT ablets
safyeyJlgefficacyJl J/ ols Bdla quality !
Quality attributes of tablets
laagcorrect dose ! Lgad (9sa a)Y [9all daa

1. They should contain a correct dose of the drug. compresstion, ! dxlat] a2

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

. T2ly (ol (oa2a elgant(y <a a )Y appearance
appearance should be consistent. i ] 95 bl S s (ilagg LaciS il

|
3. The drug should be, released from the, tablets in a co t:gj(i}ﬁ;i;land

3& immediat or non immedias

reproducible 4, oy gliadidis agle 4.u|.. dale (5 il
reprodumble Way control (953 193 (s il s control Jos conrolJly immediat J.A.- immediat a0
CJEJ)—'H ,D—-P L5 Lo immediat gl g release

4. The tablets should be aocompatible, 1.e. not include excipients,
contaminants, and microorganisms that cause harm to patients.



Tablets

Lglazs Liss W Ls,d erosion | fracture Lgsd yuas Log stress ! Jaais [gall daa oY
Joadi a3 Ll ga (o) JaadS 7 daadlg 8,mas Glaas laal 7 s coating

Quality attributes of tablets poy ks 1 "is"e“smg°'3s“ippi““'ﬁba°kgi“gd'5d”"i“gﬂf§;jﬁ
5. The tablets should be of sufficient mechanical strength to withstand
fracture and erosion during handling (the production, packaging,

shipping and dispensing). 05 0158 p3¥ chaa o s stabel o

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.

The tablets should be packed in a safe manner.

o0

L Tests and standards for some of these properties are found in the
pharmacopoeias.
5

Tablet Types
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e Tablet Types

tokesluoatTablets can be classified into three types based on their drug release

sHroe - characteristics:
o ey 93] . . .
onset of action ) Immediate release tablets: The tablets in which the drug is intended to

peakofonset ois  he released rapidly after administration or the tablet is dissolved and
uadla ) of action

i~ S 9 5,y administered as solution.
oas s dseballe This is the most common type of tablets and includes disintegrating,_r
> ALuia

chewable, effervescent, sublingugl and buccal tablets,»_@ T

20 5) focq) .
02 4o\ N Qotarphind s s Vikfahe 3 s j € NossW cormnss 2> mm..am?’h:';:h.«us Zo—
sl

o2l 8lie Extended release tablets: The drug is released from these tablets

Ze gexS s ce|, . slowly and at nearly constant rate (Zero order kinetics). The

s P (Fas Tormula?ion and the used excipients are usually different from those in
Nearly conventional tablets.  C, Cottenieisicse \gulois ) Liaon

A o effa o 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 islreleased from in the
upper small intestine. siwYL disintegration Lell yas € ous oually 2ulaia JuiiC uall

Jg[aﬂ__O_/‘J—gj T—ir—‘uj .aé.'mp bQ&(p c/gfblﬂ /é!e@@

v,

Immediate- Delayed-
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Fig. 31.10 Schematic representation of the cumulative amount
of drug released from immediate-, extended- and delayed-

release tablets. 8



Immediate release tablets

DiSintegrating tablets Job (sde g daulall tabletJl (o g ol Ll disintegration/ dulas (<19 alaii oY daa

dissolution]/ il

» 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.

! obeoluntrortles oob )¢
a’"sm‘!’tafel“on \'QIOJE"L[&_c

Immediate release tablets

Disintegrating tablets

» Single disintegrating tablets can be formed as multilayer tablets, 1.e

the tablet consists of two or three layers cohered to each othehuuiyer g 7, s

sau gy shield §f Juana T Iimultishield (sais gss 7 chaad (ldie (nials Lgad tableting machein suie (5 9<s (odil J
&8 (953 a0Y Ll final compresstion yicas Ldsas g daslall ol Wadss Lasag g adhesive adh (Sas Ldass g Jols (e puscompresstiondals
multilayer sais (g1 (jlic multishield

* During the preparation of multilayer tablets the die is filled in two or
three consecutive steps with different granules from separate feed
stations. o Leggor s ===

 Disintegrating tablets also can be coated by different methods.

10
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Immediate release tablets ol /

280 —

240

Disintegrating tablets 220 -

» The disintegration time of the tablet can be 3 § - / //
markedly affected by: .';'):;% W / :
“ the choice of excipients, especially }g’ § 20 ,f f /f/
disintegrant F ;l,"’, :
= Granulation procedure wel «¢ "’oj e {/J
— Mixing conditions during the addition of :Z .L"/

lubricants and antiadherents— Stef =)

~The athed punch force
Pureh

]
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Minutes

Fig. 31.11 The dissolution rate of salicybic acid. as assessed by

an in vitro dissolution method based on agitated baskets. from
G'fze UMS 1{ tablets formed irom mibtures of salicylic acid (325 mg] and a

series ol diffy pes of slarcf“e~ 3s disintegrant|[C potato |

D
starch. arrowroof starch. [a rice starch| je cotd starcH|

compressible starch. (From Undenwood. TW. Cadwiallader, D.E
(1972) 4 Pharm. Sci.. 61.239)
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Immediate release tablets

Disintegrating tablets

sy \'\y N -
* 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). j
olr‘s.'/l,}‘egmj'r'on)\/@_; )

gt
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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).




Immediate release tablets

Chewable tablets
* They normally do not contain disintegrant:~

JACl’)Bu)Iﬂj Neo¥ L._J.\AC__éLo
Mmechanical ePht Nday

« TFlavors and colors are common— &= cisle=e 0 ¥ Ol = M

 Mannitol and sorbitol are common examples of fillers.» 5 . 1, o

15

Immediate release tablets

Effervescent tablets— acid 4 aase & s\ 5N\

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

Ls bubblingJ/ Lg2dg deul<If (3pcdis patiant ]l a3y
oy ORI (pviewy iy

» 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. o¢ ascerbic ac:d
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Fig. 30.12 « Concentration of salicylates n plasma after
admmistration of acetylsalicylic acid tablets (1 g). Cucles.
effervescent tablet: squares. conventional tablet.
(Courtesy of Ekenved et al 1975, with permission.)

Immediate release tablets

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._p ===~

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

magnisum sterate ! 32 lubricant]/ ¢/ J23

Olde fatty acid (e 3)lac 0¥ hydrophobic g2 (yus
Ls (jLie hydrophilic () ¢sslubricant HLiss 7y claa
dissolutionJ/ ¢ulas il
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Immediate release tablets

gl dylac JNA o gheally T gh o8 1958 sy Lo
Effervescent tablets (CTYRV-INY l:L ‘:(lrxn%Jl Jaxaseffervescent g.\.:iLo Y
L (i Y9 Haghay (03 (195 Lo a3 aaill JSAS aaall
packagingJ/ dalasy

* Humidity should be controlled during manufacturing.

* They should be packaged in a way that they are protected
against moisture. xdalis ilhs effervescent) i)
L¢ll closure ! s plastec 9l metal contanir () y<s Lul
very tight
» Effervescent tablets are prepared by either direct compaction
or by granulation (by fusion or using ethanol).

U/e\*-j 60_{5

Jpdvies 2l Immediate release tablets
Lozeizges'—’? eolle=

» Lozenges are tablets that dissolve slowly and used for local treatment
in the mouth.

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

« They may contain antiseptics, antibiotics, local anesthetics,
c_~# o «—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. 20

high mechanical strenth subail jaa olle lazd ole Ly
codall aY)low porosity 9 (s dissolvel olaa Ty ol awdl)
(e o (sualo Lilg dadldl wayi T



Immediate release tablets

Lozenges
» They do not contain disintegrants—s <—iail 9 /Mu—[ﬂﬁ aodlasyle a 4

The filler and binder should be water soluble— & = dsss aos\atdand asi® bindorg cxtoc
I‘Q)b (SEPT *—"L':—-‘wddc/Sdlub/P b,é.u

They often contain color, flavor and excipients which contribute to
a pleasant taste or feeling during tablet dissolution. @ 15> 15 release ¥ 22 & =t =te

(abXlavor 3 oot o bl g ol 7)) b

* Common examples of fillers are glu&se, sorbitol and mgmitol.

Common binder is gelatin. —

@y‘ﬂ(c-‘ﬁ‘;( Z/C5|- 91

Immediate release tablets

Buccal and sublingual tablets — G1J) ls =53 Ls 9 sydilis pall Jasa T 19

» 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)-4: ke Yo

— Avoidance of gastric environment which cause decomposition
for certain steroids and hormones.—~ a2 2h= <los Lo on lormen N obes

»/:‘}?5-3 z/lz «— Avoidance of first pass metabolism Sl =], julsy corew S
Mefabdbmfais 55 Avoidance of nausea produced by swallowing certain drugs (e.g.
methyltestosterone) L, _ ¢ 5,00 Moo o100l o
Hf,mbn nausee. N ef s 2y =

11



Immediate release tablets
Lag adlls dlilew yuaig disintegration Lgdl ywos ) adlls Lgdaas U daa

Fast dissolving tablets %= <v= Tz Ly pill absorpliond) juuas ) 4 dalyl pels o3
» 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) e
Fast disintegrating tablets (FDT) —> (‘{bg & =
Orally disintegrating tablets bash oﬁ‘ssolwrﬁ)! S\A_w\
Oro dispersible tablets (ODT)— (“’\ BY. 3N\ 5 hedolet

(@“

Immediate release tablets

Fast dissolving tablets
Advantages

* Administration to patients who:
z-\»h/ Yl (4=« cannot swallow, such as: the elderly, stroke victims, bedridden patients;
=*7'> 254 =-should not swallow, such as those affected by renal failure; ) < do oy an b o

fenal Pulur - e 4! o L o ;
o @ ¢ o4 «—refuse to swallow, such as pediatric, geriatric and psychiatric patients adial

* Rapid drug therapy intervention and more rapid drug absorption

» Convenience and patient compliance

* New business opportunities and patent-life extension— & 2/ cels |y < am
s o, {’_MC/"\ (@SN

Fadole+ opr‘;san/t‘ @24 B &L;n @
tubplet

12



W gl ey o, - :
Pl o) 0l Immediate release tablets

A
Vaginal tablets

» Vaginal tablets, also called vaginal inserts, are uncoated, bullet-
e s wﬂ_l&p@_d_pr ovoid tablets inserted into the vagina for|local effects.

- normal vaginal pH ranges betweer] 3.8 and 5.0 | Yess5 @¥\a1d oew < Kimuly I
PR YNus

» They are prepared by compression and shaped to fit snugly on
plastic inserter devices that accompany the product- Deghtc I gust kormy I

tnget
» 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

25

~

Ao
(ﬂw \Aﬁ Immediate release tablets

Dispensing tablets XXX

 Dispensing tablets are intended to be added to a - :
given volume of water by the pharmacist or the  fi e ——
consumer.

. SULPHATE i
Hypodermic tablets XXX

* Hypodermic tablets are no longer available.

» 3
: >.I

N

cre cacw ||
POISON I
3775662 :

&l €775662 |3
PARKE.DAVIS & CO
fll wainen onTanio J'/

 They were originally used by physicians in
extemporaneous  preparation of  parenteral
solutions.

26
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tablet) (uash 7 o g2 | Bas S g Lias (59

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.
a9 paaa (oleparticels ) (s Al sadag (LA o] lase
o4 4bld Gilalws particels ) (s o8 (953 4 acai(elos) 4l Glaluus

g bl gy s bl aanadl (955
o JSudi Ll g dalis (g gaig le )8 Lgadlatablet guie allas 759
ubler Punch To el sag(die) sy yuns 7y compresstion
[N Deiva 00 JI thaiiis 7y ol (o b tablet JI JSidb adaas
@df”wf” Punch N Puhice lower lallgupper (ssic (9<s cnapunches
PordlarS) oy Db Sy SPaayt e

Ei"“’) Obber puncl, M
lower M@ ST dShB, oy = 2,

pu/llhf 275 LG':A C’JL‘G Q_f\\ é::b_)JI

Tablet Manufacturing

Compression 1s 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, 1. e. a compact is formed. ¢ compression)

Compaction is defined as the formation of a porous intact specimen of
defined geometry by powder compression.

=23 reduction in volum Jax: z ; compression// |mrrymrm [ ejection |
Leins clilial | 181§ adcalf Lgale baleof W Jau 7 Lgana I i
ol o (ol aa3lll gl dalws Subyy aasisg | ] ]
dalws (o8 (olia 7 ol particels ) O Gl - l l l l
g i €y el gl 45y particels! (s S| Bl ' l l l

28
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Tablet Manufacturing

Compaction cycle:

1.

Die ﬁlling —_— C‘/")tox C:?_S\L‘_S:l:" lowerJ| leparticels]! Jas: T, 94 hopper suie () 9<s

G syl 552 Ty ¢l 929 punch

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.

oSy (ldie J a9 7 upper punchJ/

. Tablet formation

The upper punch descends and enters the die and the powder is
compressed until a tablet is formed.

. Tablet ejection

During this phase the lower punch rises until its tip reaches the level of
the top of the die.

29

_

Upper punch . .

Comgression die
Lower punch
Filing

Pre-compression Ejection 30
1

COMPretiace

15
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Tablet presses

] Purlf.'cql,)\ s
e V543,02
PN (F Sy

(D single punch press (eccentric
press)
* A single-punch press
possesses one die and one pair
of punches.

a1 2]

- |Hogger shoe |
z-‘_)—\ &) Lok

2B Lower puach W G2

.-F g)lectin M dasolie
\

Wer pu \A}JM @ U
‘#nblf,l‘ -“ rekc\_ ofl

- Ejection regulatlhg sorew O ud:f:\/;ﬂ\
» The output of tablets is about ot ol
200 tablets per mln = _ . Capacity rigulaling screw ) PME;E
upper § salg lower punch suic " :rz Jf: ;:; : ‘ﬁ fzdw»
bis sualy daa elallay T o223 salgpunchh Fig. 312 Asingle- pt;;ch):a%z.tgr . (:f s 32
oyt Jais s OIS oLt o153 "y
o saad) dd 2o (s daa 200 dAadulls aliag =% (gl
Ly Lo ol 2 9u¥s gf cxladULs daniica’sy Juld i 8y
L0 8508 S

16



Tablet presses

Single punch press (eccentric press)

Steps of compaction

On turning the driving whee

1. Upper punch rises.

2. Feeder (hopper shoe) moves until becomes over the die.

[ o= Steaeta\

2Ny

a P (s

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 s?tgt)ionary while upper punch comes down—=gutic= W2\ -a
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.

~
SEEEY Die. surface view
\__/"
/
Position 1
Die. section
{ Upper punch is raised;
) lower punch has dropped
Lower punch

Foot of hopper shoe

Granules

( Position 2
ol . "
i
| |
’ -i i
: now repeated
Fig. 31.1 The sequence of events involved in the farmation of

tablets

33

34
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4= moving
upper 4= directions
punch
MOW )‘mq_,.feed cup [%] %
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Tablet presses

i £y s gileall puaiical Jleal 132
. . die (0 4853/ (0 (955a g tabler ! (o yas| Cilias
2- 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

) ) 5"155 Pune}\)‘d/ ales cw}
— Central part carrying the dies

* Both the die table and punches rotate together during operation
* [t 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.

60-3J/ (s T 9/ dieJlg punche ! sus

36
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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

. . . sz Gliie dlf Aads J3Ls () g hJl L
the dies will be filled with powder. & et dteu
» Then the dies will pass over the powder volume adjuster to expel the

sais Hlgadl 13gé suly) volum oS gl ) die JLiparticelsl s/ WL
excess of the powder. s 3,3 9l 1389 Savolum i Jucks ulidll () volum adjuster

singl I
« The lower and upper punches move towards each other to compregs
Jyu gy diadupper]! Sua sl dalass aadluw 7 yLlo lower punch i single JLs 4/ (oalall @411
the powder. particels ! us
sl dalaan gladidl (n Y claag pllas 7 lowerJly U €, upper]/ rotaryJb Lavy
* Both the upper and lower punches rise to eject the tab et

Rotary Tablet Press Components

Upper Punches

Move dalu caloive Move dowward
to compresss weight and or ejects
and retract

Move rd
Regulates weight aithe tablet

Dies Defines tablet shape and size
Dies Distributes powder ar into size Lowers punch for filling
Feeder Fill Cam Fine-tunes tablet weight

Fill Cam Fill Cam Lowers punch for filling
Scraper Removes excess powder Applies final prevent capping
Precommession Roll Scraper

Main Compression Roll

Lifts upper punch after compression
after compression

Upper Lifting punch after

Ejection Cam

Pushes finie to presure for hardness

Ejection Cam

‘Weight Control Unit

Ejection Cam

Automated weight regulation

Upper Lowering Cam

Scraper and Tail Ovér Die

[

iiiii‘r"ii'

Upper Punches

T

[ == — ="

Weight Control Unit

37

e (

Upper Lifting Cam
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1 Die filling
2 Powder volume control
3 Powder compaction

4 Tablet ejection

Stationary

Rotatng
die table

(3)

39

40
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Single POI“' ‘ -Ul U
Press =] e
B BB B

s g 7 |—= (.U\U,&( A\l
: [ 255 ELe; 2)
Fill Compress Eject C\BE(_H(’YL &&:I

= Punch is Stationary

’ Punch is Moving Upward

+ Punch is Moving Downward

Powder T
| |
Rot
Rotary  ={lif= BDE :
= L
Qverfill Corrected Compress Eject 41

Fill

6 TLEYL Lpoadiay ol 53¢ syali (simulate) oslay jlgadl 132

Tablet presses rotary Jissingl

o tabletJl 092 e yilliparameter oS ole saixi gl sla 4

’w . . . cee Sl A8y s usSIl slas JIA tablety! ods baéls Jub daad (57 i
; omputerized hydraulic press (simulators) Al
parameter | slgs asadil s Syl aaaclun 7)) Hlgadl 138 Sua

* For computerized hydraulic presses the movement of the punches can be
controlled and varied considerably. ©i I8l o3 tablet ) guns ) Susy punchy ) &5,an pSais 5ads
o33l parameter (uual gl 9d 9l 9 lower and upper/ 4s,a sSka

» Tablets can be prepared under controlled conditions with respect to the loading
pattern and loading rate— Sy QAQ Poremeker D o Vo1
. . . ) . . . ., . . r—" é. ~ l

* 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. il deyia A Gacall gui ye ) (g dSiulalio o daa (guis allaiy
Taio guusSy Cidg agas Lo glidls 3 93y gy Lo punchyl Y9 caseall (oA
oA Jigd Sleadl 13A andiiaing
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Tablet production via granulation

The main aims of granulation before tabletting are:
bulk densityJl v ¢ granulation/ culas JYA

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.

A GlE Al J85 ¢, 9 powder H flowabilityJ/ wa
43

Tablet production via granulation

The main aims of granulation before tableting are:

4. to improve the compactability of powder by adding a solution
> &e 20 A —binder, which is effectively distributed on the particle surfaces.

gfond
o il o L 5. to ensure a homogenous color in a tablet by adding the color so that o
o 4o . 1tis distributed effectively over the tablet surface. ==t 2 oo
j '@7&’ Jasi g bl caag ﬁydrophlics;L.u dblas hydro;)hobidl
_)-m ol s solubility ! (eunig agias
W/g’” 8,’ 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.

O Granulation methods are either dry or wet

44
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Example of Unit Excipient
apparatus operation
High-shear mixer Mixing ~ Filler
High-shear mixer Agglomeration < I SOIl.Jtion Ginder

i | liquid
Fluidised-bed dryer Drying

Y
Hammer mill Milling

‘ Dry binder

Y Disintegrant
Double cone mixture Mixing =<1 Lubricant

l Antiadherent

Glidant

Rotary press Tabletting

Fig. 31.5 Overview of the sequence of unit operations used in

the production of tablets with precompaction treatment by
granulation.

Tablet production by direct compaction

45

» This process involves mixing of the active ingredients and additives

and compression directly in the tableting machine.

active ingrediant s (9537
Jaxa solid g3 93 2J19 ecepiantJly
Advantages: 0xSa 9 Hlgadls aglaay 9 Mixing agd!

1. Simple process
2. Reduced production time and operation cost

3. Improved product stability by avoidance of moisture and heat.

8 yelilao

46
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Example of Unit

apparatus operation Excipient
Mixing
Dry binder
High-shear mixer Mixing < D'S'”_tegfam
Lubricant
Y Antiadherent
Rotary press Tabletting - Glidant

Fig. 31.6 Overview of the sequence of unit operations used in
the production of tablets by direct compaction.

47

Lgaaa particel sudics Lis wet granulation b
Oo5iy chaggranul Lelasisg pdas ol Lgaanig pis
o @ililigranule H 8)LiasflowabilityJ/

particel pudicil yhassdirect compation fis

Ty Jals flowabilityJ) (s Olidie yusS Lgana - ==s

Tablet production by direct compaction
Limitations:—= Bibeck Gompochion ' P >S==

« Relatively large particle size must be used to have acceptable
flowability and bulk density which: .
— may affect degree of mixing Cpslpl | acteerly
— Segregation may occur. Dl gay anvo
Parficel =, U2 olis
* It needs specially designed fillers which are usually more expensi\‘/e
than traditional ones.

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

e Lyl active igrediant ) dasb 92 (el A8 saay gy ol
excepiant//
excepiantJ/ (o ys/ Lhisas active ingrediant J/ (95 W oSl 132
230 (551 € ehadg sl pailadlly asatiz ) activy) cluag
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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.

SlisSumall) dLaall olgall o (clowll) Wlaid] solall bs usy iz il o
Lol de g Cligkall 1 Sl Gomumall lim Gasb i @iy 1 (ko ySud of

o Jgol 0 dlle dns Gl sion Jshone pasiins SUsnsd] 1led -
"Molded tablets are usually prepared from soluble 45 Loy U bl Yoz 3 weluw

ingredients so that the tablets are completely and rapidly &S] SUgSall g giay &l LaS i de puu 33wy 4isg 1 JaSiild 49
soluble.” ool g e Bdloy Lae (il 2L Lolas

nicilly Jakiuil] .3

B ol Ggdld AL olge (10 yol )33 0dd gk oy sl
oS S e s g4 o 9o Lgie ES‘“L“’QI Gagll .olalll g sl "The dampened powders are pressed into molds, removed,
UU: Aw..Jl |~3€J ol o LJ-*-L"J| ® W"Si p-éﬂ d L@‘J’B Sy and allowed to dry."

T gmio (sl Lgarlivu (U1 dygoil pasiias Lo lg ol Soonmall iz b oy sl
. 535 13 sy Lol JSi Lgubasi (Molds)
(041) oo 3 gl .2 i dskio ol 5T LA syl Losie

"After the excipient is blended with the drug, the powder o sy o "llyh B waadl” e s o3l 0 bkl
mix is dampened with solutions containing high s o) 5 Baglly @lond] Gu>lunold " Sl puuSI" (o Yot ilouini
percentages of alcohol." -Glgddl B sgadl
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0855 (0 s Ty solidfying J/
‘yo o crystal bridgJ/
Molded Tablets ... . compationy
dLalad
 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

tablet J/ ana Y Lgoadicus &l guia (5 8ylas

Diluents (Fillers)

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

« Tablets weigh at least 50 mg. — 2piJ/ e wub SOMELsS T Lpaa L (s tablet il
T lgaaa el Glds diluentJl sudiul ¢ Oldic Smg 9/ 10mg () o<

» They are not necessary if the dose of drug per tablet is high.
Al zlial 7 ybe 8,18 Lghisas api I caals 13

52
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Tablet excipients

. . Lo excipient] JsI (adiladdl J9ia
Diluents (Fillers) - - ?

» The ideal diluent should fulfill a series of requirements such as:

be chemically inert— dslass€ealels Sae

be non-hygroscopic—» = ceis Lo

be biocompatible

be color compatible~ &K brte oot

possess good biopharmaceutical properties (e.g. water soluble or hydrophilic)

possess good technical properties (such as compactability and flowability)-.ss e xepreatnan oo
no chemical or physical changes on aging - <= )y~ ,=J ki e aD Los & P oo abrl
acceptable taste — 4 2, r),,L Pro =

be cheap_» Qe:‘> -

A S A o

53

Tablet excipients

water (s puddicas filler s/ (o< dalanis dallis (ailad
non (Jsliis Lag) inert 4aly Jgadll axlallg solubility
e Lactose good compactability ()Lasg hygroscopic
— The most commonly used because of good properties (dissolves readily
in water, has a pleasant taste, non-reactive, non-hygroscopic, has good
compactability) Lacts M o0 Biller ass Vos @25 ) 12500 |adder s \poaie e 410kl
— Its main limitation is that some people have intolerance to lactose:

Examples on diluents:

— In the solid state, lactose appears as various isomeric forms, depending

on the crystallization and drying conditions. It is found as:

o) , b Mol ( solid form L Jlsil 3 suic lactoseJ/
* monohydrate—melecule s 2y ladm«-i} o »7h (PR sl JSuall san 7 § s

LQ,L)"tft’ > S\AA’A . anhydrous hletl'&r’;%.qj.a Cfo Lachs. ) drying J/g crystalization

Sol .‘o) ‘Par "

. amorpgus (spray dr1ed lactose) condition

G S5 1

54

l’\‘jh Sﬂrfq( aleq }\‘:jh p/‘U‘OQbT\l_}y
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crystalline lactose

mono\\j‘;}m* anh g Jrans

spray-dried lactose

55

Tablet excipients

Examples on diluents:
@ Celluloses~ =g

chua (s cellulose Oiliicio puddicay Lia

celluloses wsis
— Advantages
* Biocompatible
* Chemically inert
* Have good tablet-forming and disintegration properties s binder o Las agosiio filler pus Gis

disintegrant

— 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®).

[(McC 3

ol

L gboyll dsleua api (51 caa 98 dagbyll gaias celluloses !
celluloses | aadicl jLA (peual

56
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inorganic 4/ W9 ,2 ca dxe S g filler !

Olasg non hygroscopic g watery insolubledi/ duailad (1o
§ &0 padladdl sla cuayy Aus (b hydrophilic

JA3 Ty bl s @933 Ty Lo (@l dinlaa g dicalciuml caa o

. hydrophilic 4 ic| chad (ldis mlacudl ol
Tablet excipients

@Dicalcium phosphate dihydrate (Emcompress®)

— Insoluble in water and nonhygroscopic but is hydrophilic, i.e. easily
wetted by water.

Dhosphate 3 55 _ oSy ol o gl audicl Hudy Ls alkalin 44/ Lay

— It is slightly alk4aline 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.

2 o n

/f-/lp par}"cgj — jfc«ﬁm\M“"GW 57

DFCGI{'U‘AWI phog{jhg[r J,L}yJ/'a-l 4\:6)){

2 —_ § (. ' R
239¢eq Qrel — Sl comil&he
877
Tablet excipients
B‘“Pr‘ =5 XQMA/AY' S‘jrf)é’ )}‘75‘/‘
A et Sucrose (serves also as binder)
suctose -ublaner _ Querose-based tablet [diluent-binders are available under a number
. : 3 7 >
of trade names which include: '
Cvmlomot"‘m . SL.lgaI’til;)(@ (90 to 93% sucrose plus 7 to 10% in.vert sugar).
Nomy Suclelp Cio * Di-Pac® (97% sucrose plus 3% modified dextrins),
=08 « NuTab® (95% sucrose, 4% invert sugar, and 0.1 to 0.2% each of

cornstarch and magnesium stearate).

< L= Ss~~Confectioner’s sugar is a mixture of sucrose (not less than 95.0%)
and corn starch.

58
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Tablet excipients

Other examples on diluents:

* Glucose

» Sorbitol, Mannitol
— They are optical isomers. oty pulo daa JSU Ll 55 Wb ﬁ :‘J“"" b
— Used in chewable tablets since they have negative heat of dissolufion

» Calcium carbonate
 (Calcium sulphate dihydrate

59

Tablet excipients

ay¥ direct compressionJL diluant/ 4/ Lusa

» Direct compression diluents: Buala pailiad Ll 5

— Examples on diluents:

sl 4
* Spray dried lactose, Anhydrous lactose TN

.. . Ls = La2d
* Sucrose based excipients (Di-Pac®) = el

 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) 60
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Tablet excipients

» Coprocessed Excipient Products:

— Ludipress® (93.4% a-lactose monohydrate, 3.2%
polyvinylpyrrolidone and 3.4% crospovidone)

— Cellactose 80..contains a-lactose monohydrate and cellulose powder

— Prosolv SMCQC, 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
RS e Gesian oJl excipient/ (e olisan (92
fagoadicus i b (combination) subs (0
JS (galasd Lo Sua gll excipient]l (sas 4y
Lalsl sus ol Sailasdl

@l @Al g gall JATA Liay Lewa filler]) 9o ol excipient]/ (o g 93 J9l s Jad (o) Liasa
o o bindrJ/
Tablet excipients

ASuulalio Juii tablet ! ol Gliis agesiil ¢
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)—we* mass ) \yes) <50 o/

@ As dry powder which is mixed with the other ingredients before wet granulation.m’;’r 3t Lo 33

/& As a dry powder which is mixed with other ingredients (powders or granules)a poucke &<
before compaction (dry binder)_. ) |. J5> mixng abes 52\
der M

 Solution binders are generally considered the most effective

wet (solution sslallg dry aalg (s ¢ «lf binder/ 4/ Lusa

dryJ/ (s (el solution binder )l 4/ oSau (949 binder)

devas 7 9 bridge Jazs £ ) by U solution binder ! Y
3Lias JSparticel ! 62

Youder el 2.
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Tablet excipients

Binders (Adhesives)

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

oftao.‘(\lt

Acacia, sodium alginate, tragacanth. = wek budker

tromanie — Synthetic polymers used as solution binders (Polyvinylpyrrolidone (PVP),
hydroxypropyl methylcellulose (HPMC) and methyl cellulose, polyethylene gly

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

63

ogaall & 9dl (gull daa W (Ll Lgoudiicus duls
Tablet ex exc1p1ents

(ZDisintegrants

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.

Swrliag & Deformation of Diviategraat loduced Locallred Stros

l . "o' -
o"""'o ..I..'c A
AN AT ~ R > “ . A%y e »
s sl N s e —. ...‘t:.'c °
S—— Yeaseens®® - c"“""
Water Abvirption on 1

Seafuce of Tabiet Yerther Waler Abncrption Compitr Wy \an o e Tabiit Diarigrated Tadbel

64

Duistegratiog Agest

ougll (ol ©3 985 [9alf dua WL 43l (o d9Y 3 gladll
o g ! ole 2anis water particel JI
tabletJ/ Jalul water M pentration ]l dulas Jgus ok
s WaterJl 4 oag sl 8 glhill el > b i egm}:cn -l
surface arealg! juaal La,wu<h tabletyl Jalan c_'/"-a_,aAJ

wls
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Tablet excipients

Disintegrants
« Several mechanisms of action have been suggested.

 The most common and effective disintegrants act via a sglling
mechanism. Aesen »Eﬂ,gw Nap bos) aslp

» Disintegrant can be added to the granules just before compaction
e rgl (extragranular) or to the powder before granulation (intragranular) or

gl o1 Lo ) Part of the amount is added intragranularly and the other part
as) Lo xs 25 [_extragranularly.

@"’ JP?I'QFPJ)’QV\:'- 0 7\ 65
o "0 e by o] e tryrd 39 - o -
OO p—=Co2 S5 " &g%‘y I ity 7 2 p g0
() O o p/'frﬂ/‘? fcvrf-,“ 90"C/W(° )\ \9_>
atany| :

(@‘_} > @b sl —> e
%[A@ Arsinkecyrun™ ‘l i

3 rqnu) Increase in effective surface 3 rq,u"/ N
=m=mem  area Of drug exposed to  wmp
gastrointestinal fiuids

i oS
Intact Disintegration S G0 Deaggregation o
E==E—— 2
tablet —— 1O 20

Co o=

S
Granules
Low rate of drug  Moderate rate of
4 : rate of drug
dissolution drug dissolution dissolution

N 4 ¥

Drug in solution in
gastrointestinal
fluids

: Primary drug
particles

Relatively rapid

Absorption

v

Drug in blood

Fig. 31.7  Mechanistic representation of the drug release process from a tablet by disintegration and dissolution. (From Wells. J.1
Rubinstein, MW. (1976) Pharm. J., 217. 629.) 66



Tablet excipients

Disintegrants

Examples:
RSNV 0
> 3= ¢—Starches (up to 10 %)
— Most commonly used
— Include corn starch, potato starch and rice starch, wheat starch.

— Advantages
* Safe (used as food)
* Low cost—ce.
o efficient—- Nz

— Disadvantages )
* Poor flowability and compressibility— [‘a“}g lorso
* hygroscopicity—> <RsPr e Lo
— Some new modified forms of starch have been developed like pregelatinized starches
(about 5 % conc. Used). N

s b % o 50 &g, o
dles 447, Sl £

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 . is (guds formula]l (o ysns disintegration )/
— Used in effervescent tablets Lgale Lgdans Ll Bula

— Composed of Citric or tartaric acid with a source of CO, (like bicarbonates
or carbonates) sa€02J/ 3MWolg base | ao acid ]l Jelis
disintegration]l Jasa 7y o/
68
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Tablet excipients

@ Glidants fiowy sieas

» These are materials intended to promote the flow of powders
or granules.

» Examples:
— Colloidal silica (0.2 %)
— Talc (1 -2 %)
— Mg stearate (< 1 %)— AN ot
. |7o a
— Maize starch
69

Tablet excipients

(z>Lubricants dieJbs 3L formula J/ gias

» These are materials intended to|reduce friction| during table ejection
between tablet and the walls of the die.

¢ dieJls 330 U tablet )/ U
zu9 ejetionlgll Jas! U yeusis
dSwulaie tablet alis

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

70
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Tablet excipients
Lgilas ol tablet Ly Jslidia o (1953 (Sas
Lubricants Lidid (ol Tubricant )/ cas

* Besides reducing friction lubricants may cause undesirable changes in
the properties of tablets:

bl (Ko lubricant
particels)l o il 9L The presence of a lubricant in a powder is thought to interfere negatively with the
s iz chag . . i i
oe st awiswlas  DoNding between the particles during compaction, and thus reduce tablet strength.
9 ssdbinder WLs) 31,k
binder ! dras duly)

— 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

o dieJbs @30 tablety! 15 Ls (liie hydrophobic ol gs (s 8;Lss lubricant]!

44l a2 9 hydrophobic 43k Lgall ga particelJl 44f (gims o) 138 (s

dale ,iSlg saan Lo (S dissolutionl (JLilLg xwsl suan £ disintegrating)

daas Saudiy Lo dbf S Sl Jadis caa (L mg sterate]! oa oY 138 Jandis
oS mixingdl Jazis Lo oa2amixin 8 glad ;AL ddaudig g die dyuas 71

Tablet excipients

 Lubrication is achieved by mainly two mechanisms: lubricant ! Suds S

a) fluid lubrication 2l 54 AL oo ol 3l £ 55
— A layer of fluid is located between and separates moving surfaces
from each Otli}eft capsule L dsudin SSYL tablet L agasiicus Lo [yl

— Fluid lubrican/ts are seldom used 1n tablet formulation

— Example is paraffin oil.

72
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Tablet excipients

.. o (1550 p3Y e g powder (953 134
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
. Ty edaa Oliic JISial Lasic Ls Ll 34,k (o lubricant )l sla Jaidiz,
shearmg. particelJ! (i 4 ggeus 3503

» Examples: Stearic acid and its salts (e.g. Mg stearate is the
most widely used lubricant), sodium lauryl sulphate{;;,a@«cmw - M}

sodium stearyl fumarate. glyceryl behenate, sodium benzoate
and PEG.

73

Tablet surface

Die surface
Fluid lubricant

Tablet surface
Die surface
Solid lubricant
adhering to
solid surface

Fig. 31.8 Schematic illustration of lubrication mechanisms by
fluid and boundary lubrication. 74
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Tablet excipients

(ZAnti-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. anti ¢ Jaii lubricant/ (o S U8 gl 7y
adherance

* However, other substances with limited ability to reduce friction can

also act as antiadherents such as talc and starch.
(9 powder (i (o) JISEAY 2aai T (sl

O Lg38 ¢l uub die and punches !
slubricant/

particels]l (ns JISiaY/ a&ias lubricant ]/

dieJ/ (9 pwdery! (s JISEaY) aialig Lguds
O o) dIsiaY) aias anti adherent/ Lavas
1ads dieJ/ (9 powder

Tablet excipients

=B Jlw gl 0ilJ) (1o Lgaldaws (ols adsorbtion jies 7 4l dawlasl) Lgadalog
@Sorbents solvent/l slass 7y sz formulaJLs incorpotion Lgdl yaas (sazag

» 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

76
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Tablet excipients

Saxdo ddaldg Lgdl L
Colors
* Colors are added to the tablets for the following reasons:

— Elegancy - /‘éd\
— To help the patient to distinguish the product> | Y s, a3 et o e c)éj 2 (s
‘ — To provide control during manufacturing= «l.s \lL = 5)_\):;\3 Jlo e Vs & s
&\ e Le slivs «—To help in hiding color differences between drug and additives S
A0 32a & s
* Colorants are added to uncoated tablets either as an insoluble powder or

dissolved in the granulation liquid in case of wet granulation.

dandl cliag Gliesh go Lghaldn Log ghacull (o Lgdads 012 as insoluble powder Ls/ color )/ sy
Ooll ol Ll Lgds daall claag granulation ligiud 2o Lgs9is f (ol (ol |92 (309 (ol [ (30 Lgs ol

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

77

Tablet excipients

Colors dlboyeu (955 (e dasluall G o1Y)
 Many synthetic dyes were decertificated because of their carcinogenic
effect. unstable L3l Lgil<io natural )l olsYl

 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

(Los ol vs s 0i) O i .1
daainaoll daslivaldl $IaJiU WL b=’ 550, :(FD&C) K ,oi 2 -
~Jduo=udls dugoMle el
of dumub clow) SLLSEI JS Joui5 5905 :(E numbers) Lossi S -
=la=2dl B g Zsowualdl (daslis

(Lakes) LUl £ Loi .2
S(Sle ST duls Bole e Loiasis o ool oo -

Oolid poasiwd) Lol ALLS sudo ASr Sy092 5 pasuind Llash 5o -
(Sl Slabiadls xbws )
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Tablet excipients

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.

elgal) & luiuwall jué pabll clasy of sl lasb o ill elbey OlaSiall BLAS slgio popidl

i Lgi8La] (Soy ¥ 13« (Thermolabile) 8)loull duwlus (5555 Lo WLE OlgSiall 18wl dawlwad]
s b GJI dasuiuaid] Oldos 79

&aoll AblaJl pol 3315 «(Effervescent) &)lsall yol,531 3 Sole pasuins :dmilidl Glolasuwd] -
el S L9di dasuss 5331 ol ydi i i(Chewable)

Tablet testing <<=y

control H Lglazas &Ly sla by g
Lol 3 ol Gl (yLay (p0 B39 obl 2 gadU
L L L4 L Ld G’;‘AM
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.

oxa&gapidly 0ol (55 Hgsdstblets ) (nn daseadl SlEg Al dal (9o cllisan
w2afoars ol %105 9l devation iy 100mg (s LewApi Lgd daa (saas ol Mis
SUAS llbi%10J) dawasy 100-90 (5o ()6 daad daa (o Api J) SUGAY Joadll uadf
0O9ss ¢ odeviationJ! aasi low theraputic inex Ll (ol 490/ (oazaclgull 3 99 §luun

Y L U,,,-fg,(m;;__? 030 ,weigh* phamacopiatdeviationJ/ ¢awd sasa 75 (o b J3
dose 3 (o508 Qhest o Sais table¥ Yeols
L O\ aomiseed L blet b
“Dni@rmlb o‘ag Jos‘z" unifbrm:b 0'112 Conhunct G‘P
adve g efiapt
N
\‘%:’»?rg }‘4“&" >‘|
M\"\'VE \‘ﬂﬁ( .
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waastuniformity of weight testJl 132 Jas) dus
s 9 a9 Lasasclgall (3o (ol gedic JSuliy o 20
&bl Gldie (20)aduas (ols (oo Canlls (o 4ol
o1 4 SDYI sl (hkissaialls (il Capls caslor g 3Y|
. AILAL gl o2y SDYI [ candls sung daa
Tablet testinge.c., s Ts G il ol i
daals Layaies 13 ¢ gawd ) rangJb cals 131 SDJL
daals (e<is Lo SDYI rang [, culs testJbs
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.
 (alculate 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

¢dlac| 4us Uniformity of active ingredient wuls
AL Lasss g solutione L 9ds g dan JS (adas 10tablet crians

daa J< alls (ol Goneyl oS o8 guiis g TVULs Lgwisdy g in diss
zola cals 13k mean b (oo Caadlo (ol daainll () L8y Laaag
LAY L culdis G o<is range

alsidio (o8 (qaxarange ]l (o S dasdll suas s ol

dd<idio guas Ggsarangl (o sl Hls o effectivness b

Tablet testing e

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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Tablet weight {mg)

Fig. 27.18 Correlation between amount of active ingredient and tablet weight for (a) a low dose (drug content 23% of tablet weight)
and (b) a high dose (drug content 90% of tablet weight) tablet. (From Airth, J.M., Bray, D.F,, and Radecka, C. (1967). J. Pharm. Sci., 586,
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Tablet testing

Table 1. Application of Content Uniformity (CU) and Weight oun gm}&-f Neslp
Variation (WV) Tests for Dosage Forms -

) e clad (g (ol 894Y1 J 9309

T dladl slgs 42Y uniformity ofweight !
uniformity of contact/ (& <oy yaa
weightJ/ (= corrlation/ u 929 racus

Api J/ dxasy

. - e ADiJI (o8 193 uss 13
Solid oral drug products: Dose & Ratio of | ;.1 gl ol s %40
| Drug Substance |
> fJasl T, test s/ 20mg
d o o - <9 a3 4 uniformity of contact
< 191088 a9 oyl Baulai
) Un l.f orm lty Of dos AZ€ | posage Form | Type Subtype | >25% | <250 j:' Xﬁh;j Poaseyy
. Uncoated wy CU I s jasl dgnlly Lyigass %25 (o
units. Tablets Conted Film Wy cu 25mg
[Others Ccu Ccu
Hard Wy cu SﬁC@M}EJ Mol
Can SUSPQI"FW"' Film .cals .13
psules emulsion,
Soft Lglac| z scoated
or gel cu cu
<905> UNIFORMITY OF Sotos | wv | w uncoated Ji lslxs
Single test JsIbog il pudsg
DOSAGE UNITS (USP compo- film e cls 13/ Lof
> solds nent o wv wv Jeslizy
olids in olution i i
mono graph) single-unit ) freeze- unlf‘:::::tlﬂfgé
containers Multiple dried in
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Others CuU CuU
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unit-dose
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@il gl solubilty (<as disintegration

ey ek Tablet testing

FINNT)
Disintegration
Lo\ -fi' he drug release process from immediate release tablets often includes a step at which
18 U 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.

Dhistegrating Agest Swirliag & Deformation of Diviategraal
u qa.‘if‘?‘!i.l.‘»?'u
‘ — ! :
.\ / ‘ '!a&u&t“
Waler Abrirption on /
Seaface of Tablet Perther Waler Alnception Comphetr Water Atnarption bn Tabbe Divaetgrated Tadded

drug J/ (e s 7y Ladla (ie (s solubility ) (i sl chibhans 7 test ! 102 s
dissolurion testJ/ g4 dic yuaa oI LY §elease

O O s Ggsag disintegration testJl podiicl wds suag dla (o8

highly hydrophlic ()93 1941l L o9 dissolution H

O e 206

chc&ﬂ]w)e\awa .

Fig. 3119 Diagram of a disintegration instrument for the
testing of tablet disintegration time.
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Tablet testing

Disintegration

» The disintegration apparatus consists normally of six tubes open at the upper end and
By 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) 1s recorded and the preparation complies with the test if this time is
below a given limit.

Jaws dandl Lgad odiany o daallly ¥

Tablet testing

drug releasel ()= yana
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. (ML e vitro L testl 134 Jast

* During the dissolution study the cumulative amount of drug that passes into solution

iS studied as a function Of time. Oto 089 JIA yaid drug release ! 4aad oa2a function of timeJL: drug releaseJl (s
(o release (o8 jloyas LSy2ad Lgad I 9all 5a5,5 aS § gelig dad daadl 93 (ol sOlUtionl (1o diss JALs (odan
daall
. . . . daadl (6 %10 Gf3 @3B (wad aaa Mis
aadl dolen s ssA 1ms of dissolution studies: 13529 %15 O3 4l Laadag Bilhs yhis amy dail dise AL (aana g
puds @22 vivo Ly g . .. ..
(Lyi— To indicate the performance of a formulation under in vivo conditions.
. . . . o Ot S gl (509
— To evaluate the effect of formulation and process variables on the bioavailability. formuajs i
dissolutionJ/ s

— To ensure that preparations comply with product specification
pharmacopiaJl gs 88/ ¢i3 Ja Caalls o) daaiall S gl (502
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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

condition [9adly daadl Jaa L Siad solbility (s (olsf «isas sovient ] (s ssisisink conditionJ/ oo s
dadls ol solvent s daslg Iib [9all daas (o8 ol solution ) daf o pilas a3y (ol Lgta a9da9

alad oils dissolution]! Juda g susyill @8 ol Bélal (s

sink ]/ Laélas Jod/ (ldis solubilityJlyie %10J0 saaii Lo Eua Lgad ApiJl duess ols Fglal a3¥

condition

s testl 1igs Lilg sink condition Lgus sualf 43Y sink condition/ ol Ladlal (gus il

viviJls ab9ll (oslal

"The amount of drug dissolved is analyzed once or at a series of consecutive times."
Sl go Bagll caws s Sl (Bl (I eloadl dnaS ks oy 2l
:(Analyzed once) NEST]

3130 asy o) oaswo By B dise 351 oy -

Tablet testing S Tne Ll e

:(Series of consecutive times) 4Lz

9120 /60,30 /15 a=y o) dalisue SlBgl

92 902 lin . (Dissolution Prof TE " o Lo oy s dagd] -
i ol clow dau= 2l dylis wic of (Sustained Release] wisall ol

Dissolution test

e 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. PrJ/ s ) panil g, ol 19all s

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

preparations . 1oaess ] panidiss (Dissolution Testing) GLedJl LY dcgiio Bb Wl of daxdl odb zusss
(USP JI Jio) d39081 Hoimws b Lradle doainall @ikl 9 :(Official) daomy Grb -

LSl (Al bl of SlouBl S pasuiws 0B Gib 2o :(Non-official) drew) sué Gib -
1S LES ol o Sagd)

ol e Babads sdoladl LS e rws Soe (o ST posiud
poss Aleall 3olall :(Drug Substances) pLEJI dslgadl Slgadl .1

90
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Tablet testing

Dissolution test OEQC%\
Stirred vessel methods_ﬁ

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.
Osre temp and PHG <hass slovent dauiss vessle o () 95y

In the paddle method, the tablet is placed in the vessel and the dissolution
medium is agitated by rotating the paddle. 35,530/ 4xa 3l Uy baddle Lgd (1552 vessle]) sla
agitation Jaxig

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.

screen Lgidg ool glaiicul Lplsi basket 4ud () 9 (Sas vessle !
AU puaisbasket/ Lanas g basket/ 19 9adl daa Jasis Liag

Posmo N5 )
a0 P e
=z \a.o}.:‘a_; 'SUf"’:‘j o

9

p
Point.

Vessel

v
Capsule
Sinker
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25-150 1pm (=4% USP/NF, 5% BP)
Shaft
USP/NF-6-10.5 mm diameter;
<
USP/NF -no significant wobble;
BP —no perceptible wobble

Speed (rpm) as specified in monograph

Noyes and Whitney Equation
BP - approxmately 6 mm diameter;
2 mm vent m disc dnve

Centering (or tif)
=2 mm atallpomts

Eccentricity

S ling point

USP/NF —midway from top of
basket to top of fuid and no

®

| Flask

closer than 1 cm to side of flask
BP -halfway between basket |
and side at middle of basket

USP/NF —cylndncal with =
sphericalbottom:16-7.5 cm high,

nside diameter 10-0.5 cm, /
phstic or glass
BP - cylndnical fiat bottomed,

ghss

Basket

Bazketposition
USP/NF-2.5£02cm
BP-20x02cm

Fig. 30.20 » Diagram of a dissolution mstrument based on the rotatmg-basket method for the testmg of tablet
dissolution rate. (Courtesy of Banakar, 1992, with pemision.)

Ayl s basket/ (puds
Ty “aall basket b ol
ol 4 glaieaf Ly (<3

Lo daadl (giuny dSusl Lgule
393l Jyiig allaii ¢
&llai L) Jlaial (odlag
= VessleJ! (o

Jso adlal (<as paddie L
Jo (8 aS) b dd g4
oS olio (sLa dsiiall
Sadaa (55 gm Ja
cLaag (94l dany Lo glay s
Go allaii T Lo

/C_lg—kfo _3/“\:1

(sde Lhaafg dise SAILL 930
conc/l S,e¥ UV

REES0-)
vh

R = Dissolution Rate

K2 = Intrinsic Dissolution Rate

D = Diffusion Coefficient

S = Surface Area

V = Volume

H = Thickness of Stagnant Layer
Cs = Saturation Constant of API

Ct =API Concentration at Time t

93

bretet method s o el@ql-'r\_g Pedlem
DceJJe) M@”laJ—? f[ca)-.‘w ﬂfalp)@w/l

Speed (rpm) USP/NF -
Monograph+4%
25-150 rpm - lower speed preferred

Shaft
USP/NF-9.5-10.5 mm diameter:
lower part polyfluorocarbon
coated fdesired

Centering (or tik)
USP/NF -+2 mm at all points

Eccentricity
USP/NF -no
significant wobble

Sampling point
USP/NF -midway
between top of blade and
top of flud; no closer than
1 em to side of flask

Flask
-~ USP/NF - cylmdrical with
@ spherncal bottom; 16-17.5 cm high,
mside diameter 10-10.5 cm, glass
orplastic

< )t -——— Paddle
R

7 Paddle position
USP/NF-2.5%02cm

Stainless orglass helix maybe
attached to floatng dosage forms

94

Fig. 30.21 » Diagram ofa dissolution mstrument based on the rotatng paddle method for the testmg of tablet
dissolntion rate. (Courtesy of Banakar, 1992, with permission.)
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Tablet testing

Dissolution test - Ls Jusolvent JI Lgsls i g tablet JI s
Continuous flow method solventJL; tabletJ/

 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-  iis) <5 SolVerd ¢)5m
Solvent Nqse

. '121’16 liquid which has passed the flow cell is collected for analysis of drug content.

9l daa (ole (Gd) pump 4l cala Lo a2y gllay 7 ol SOlvent
« Advantages il Jlal lse T
— Maintain sink conditions throughout the experiment> 25~y \/

— Avoid floating of the preparation. o ,\‘s

95

Ry mbitestyz o Ty Lwd

4 (uads sus Gaa mechanical strenght !
91 Y o) A elalas JYA 4wushs -y tablet
Jaaiiy daadl daud Gudy o)Al JOA

2 Tablet testing

6 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: Mechanical strenght sle formulationJ| a3 (el 5o
. . . Y ol binder ay) oana
— To assess the effect of formulation and production variables on fhicir resistance

towards fracturing and attrition.

— To characterize the fundamental mechanical prop¢rties of materials used in tablet
formulation. Yincks —— fier

25 5!
— To control the quality of tablets during production (in-process control).

.9 Uie (Processing) asuaill aalas JMacontrol Jas/ 7 test /oo
in process control «iacws Lpandl 7 9y (nasag tablet ]l Jas!
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Tablet testing

Mechanical strength

* The most commonly used methods for strength testing are the resistance
to abrasion test (friability test) and the crushing strength (fracture
resistance). d L

et B hablet Ovao, b )ﬁ“QFaj\e‘v 3 frslie
Attrition- resistance methods [ o "egs]

.*["The most common method to determine attrition (abrasion) resistance
< SL(»¥ | involves the rotation of tablets in a cylinder followed by the
ol .=\ determination of weight loss after a given number of rotations.

W

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

97

fradure bet N an iz

$
ot —oPlers) Aest

98
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Tablet testing

Mechanical strength

Crushing (Fracture) resistance methods

* In this test, the tablet 1s 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. JI a3¥ fracture test L tabletJ! yus/ (licpressure (force) susas (y)B/ ol UL
s £39% zy pressure ]/ Y dimentionJ/g aaadl (uds agll ( 9ss tablet @
tablet H dimention

99

Tablet testing

Crushing (Fracture) resistance methods 4549 kea= 0ls L si tablets L

* An ideal test, however, should allow comparison of tablets of different
wdahuagajfuslum Liadial ol forced! crwal £ S ymas Ty @Sl 134 Was
tablet ! o CLSGAYT il 84 ciag

» This can be accomplished by assessing the strength of the tablet, 1.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:

o F: the force needed to fracture the tablet, D and t are the diameter and

thickness of tablet
& ] }/7 C;\J )j'l 100

Mechanical strength 35 hardness! swsis (55,3l ideal test] 41l (sa olisas A@
sizes

or even shapes.
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Fig. 31.22 |llustration of the tensile failure of a tablet during
diametral compression.

101

WU (uasiig Lgana Jay daf ode Sullf 3598
cals o Wis (pae bazus Lgale bl

sl ‘AAAJL“;LA 3alLI S Jha ol aalald
dalle compressibility Lasie ooz

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
mmceyge: \Changes in the dimensions of particles (fragmentatjon or deformation).

rlall Lgad ol g . . . . > .
nsangaisss <22 Elastic deformation: reversible on removal of the load fechiecet y le A Per *’cx‘ S g,
- . . . . ,l‘!a)le‘h—ﬁ' oL _é,;.‘e' I #sl -
o, Lparticeys <~ =, Plastic deformation: Irreversible go_»gzt, O—s - o
LSl gn :

Lo 523 cotaalal — Fragmentation: particles are fractured to smaller size

Lk Al Jadl
» Sometimes the degree of deformation is time-dependent and is referred to
as viscous deformation and viscoelastic deformation. 102

Q@b > 85?% closure packing yvas 7 ) ciag rearrangment of particel )/ o2 powder]/ aaa il Jalyo (so ddays J 3!@
9 (featvumament . ) .
3 particels H movment sslo clia (luis particelsl (n Gl (yd Lula Lo Lial sl dladls @

zoparticell larall bl (aamy g diane 3,381 s Lgule balouf L o3y ohas O3 8lf (ol watizs viscous deformation

&2y Ty Lo Al dasd udhs particelJ) ll (5,285 7y (ol &8 9l )y ol (s elastic deformation gxaslall . LglSh ga s
plastic deformation el Al il
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QQ/ l/\J\_B |
/ﬂpr@«ne load applied

Pam«.lec Particles

deform fragment

under under
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load
/ me«nc load removed

Plastic deformation Elastic deformation Particles
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ol Lol powrder ! (se OLS Jud (ol (oSl (5 9l 5550 Ligla
80 gdig granule (e Lilla dis oSl 7
Lgnlc compression !

Fundamental aspects of compression of granules

* For granules processes involved in their compaction can be
classified into two groups: oicirule N B oS g <l Ll 5t

Com Plession N QY=

O -
— Physical changes in the granules—:@fésgo g/l W chrongment I\ g
— Physical changes in the primary particles from which the granules are

formed AL st ddo Loluwari Cand Dbl 0dm OLS i2loo oS giead (Granules: ) Ol I Sy pods Losice
.(Primary Particles) dJo3l O luiadl Cows To uio Olujar e Juoll B oo (o Jo rursil)

2 ] 05 Jouiis Easad] ULl 0dm S luasS I ($052 Gabodl il Of ) sads Aol

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

Top punch

30 yuaa 7y compresstionyl o
s JoYLd particel H volum JbLs tl

Qle Al A daag rearrangment oo l ;
physical chang o3 yuaag diebs % ( L} —

J.“:.i:d [ B Lﬁd—%—\ ! | | Tablet
primary paarticel JL

d e 105

Bottom punch Fr Fg

Fundamental aspects of compression of granules

» With increased loading the granules can:— (¢ ol I s 2) oty

| — Deform elastically led= besdil

. N PR [[ AR .
- Deform plastically St nl = C;li;';t{li:_“

2 — Densify (i.e. reduce their intragranular porosity)

{/— Broken into smaller units by different mechanisms

),.Lé;-; 7 . £ ©OPrimary particles might be removed from the surface of granules when they

grmw “» | slide against each other or against the die wall (granule attrition) primary Particij 'I STy
. . ranul )/ gl (3o
ranules can fracture into a number of smaZr ones (granule fragmentatlong

ol sizeJl Ly ,35) ol granuls ywsii granule !
(aolutie
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(9855 ole powder ]/ 5 a3
o mﬁ“ﬁﬁf‘ﬁﬁiﬂi‘ undamental aspects of compaction of powders

(dieJls Lgicss
Comgactability: The propensity of powder to form a coherent tablet.
- 31, 2

» Factors affecting compactability could be related to maferial and

formulation or processing conditions or env1r0nmental conditions» cu,\>)h andy e

C
iy udd il suleg dallecompactibility Ll suls (Sas i "
a¢ll yami ¢ Lo formulation Jacy (Aas go aglant U un \ Wﬁéj‘, P/JJ’} “-513 o "l
oyad 9l COSLAl aghas yuas (Sas Saaa compactability = )

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

strenght ofJ/ e compation pressureJ/ ;U S guiil o3/ o comaptabilityJ/ (wsdy 4y b (ua
13sag Y 9/ dalwo tablet sz 7, pressure]/ 13 gabl W o2 resulting tablet

optimum 3 oa2a (wal compation]/ (9<5 £y pressure]! o) 131 4l 3asld (oSlo
T Jadill (95 ko aud ¢l dire Cunids gf dae i) 13 predéure

Fundamental aspects of compaction of powders

10 - p[“-’gftlﬁo Pl (_:-J_J/’ '’
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3 o= e
—_— 8 . U—L‘ L'a
©
a
2
£
= .
=) . . Sy 1) da) odasas
= sodium chloride Y SRS 098
» 4
-]
S
S
2
n 2
sodium bicarbonate
0 v
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Max. compression pressure (MPa) 108
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Fundamental aspects of compaction of powders

« Mechanisms of bonding in tablets includer>  feblet J|Parkice)
Al \elo L&3 (DRI
= Solid bridges syrpeJi Lals Jirosolid jlos drying]/ ass g ligiud bridge ols

. . . s § Jilew Lgdl 9o particel I (oo
— Bonding by liquid (surface tension forces)—p Ji; .9 surface tension eerwu

— Binder bridges &J, Salais
Ven-der J<je Intermolecular and electrostati@ bonding

“ — Mechanical interlocking @

109

Todalll yadlad (§ guiin Liny * 92
strength J/ ole b

Relationships between material properties
I e NS RN and tablet strength
Shrength O\ (45 s > 8
(ORole of moisture
* Small percentage of moisture in tablet formulas can dramatically affect

the behavior of these feed materials and that of finished products: - - Fabler 3
strenght (dramaticly chang) Jls 1S 25 Jasi 7y ald gl optimumyJ/ aadl (e 4 gl Culd 13

. . . excdlen: .
» 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.

-k powderJl (sl LS Jaza 7 5 9 powder L moistureJ/ s 329
o lubricant J Jaidig diedl (e e T 949 &dlai T Lgad (o 1o
upper and lower punch/Jl ols sticking Jasi ds 4
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Relationships between material properties
and tablet strength

The compaction of granules
« The compactability of granules is affected byssc sd pli glanule N Cempartios )

O”’"f‘i-i Max, ki the mechanical properties of the primary components (i.e. particles before
» Componiarnt  granylation)

affanamenl Y the design of the granulation process
Pﬂm’:ﬂ CemPanenyJ)

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

111

Relationships between material properties
and tablet strength

JSLio ,gdai Lo tablet )/ gaal Lo was dif (<as
Post compaction tablet strength changes Sl oS (ayail dalas JMA Wio (s

A4 (Sas Gl gll 2o (20 strength )

* The mechanical strength of powder can change with time.

* The underlying mechanisms for such change are complex.

112
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Problems and difficulties in tableting

* A number of technical problems can arise during the tabletting
procedure.
Lo 858 alaea JSLidio o (oignl 95 (S0 (Sl alas J3la

Ll Ledanienl (g3 (ol Bullf (Sas (o0 proparity of powder
diis compacability

* Such problems are related to: oyl el
— the properties of the powder intended to be formed into tablets, and

— the design and conditions of the press. «

&=

L) )Lb_)b altty 2
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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. ©<s Ll o dieJi (s tablet ) allof Ls gl 5 Lile JsLiad Lo
. . . abl 9l Clely amy ygdas

« Causes of capping and lamination: | > .o .5 %

’:ﬁf’:@ 3‘3:_:{@ Rapid speed of compressmen enough time to escape.
= L:;vbzb_g slat — Presence of excessive fines—= o Q«W/ Poize) C}f«a—(
b s i‘; > — Over drying of granules.» 5 ) {/j Powocley ) " ol

— Incorrect setup at the press= L,gb,\(A N2
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Lamination

)
C/L;_\_B ;—))A_g) 115

=Wy #; = Problems and difficulties in tableting

Picking and sticking dieJL @3l Joa , tabletJl (yo £y (08
* 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).
Q‘JJA:J(:)E'M CJ Upper

PPPPP

Sticking Picking Sticking to punch and picking
:(Picking) bLAJ3 .1
.(Punch) gwSall 490 Goounall Gladl g
b (0 &39Oyl Sloxid Y10 8y094)] Gl Cu> (B 9 A Jio) dibgitial] Doyl S WL by
vl

:(Sticking) gLal3l .2

Picking (L&) Sticking (alailyl)

(Punches) j)Jl azg ke (Die walls) JWl glyo= e

wordll b o gyl B 0gi wordll Glg> (b pus .(Die walls) W Glya2u Ggounall Glodll g

Lodlid 5052 93 Lo sdisSlall dS)> Basag Yol Sls> S o

sl Wgyo| Gl il sololl i of Ggmumall digh)
iilendl B piy digdns (Sticking) e y>dls ] U3 0siid (Picking) :ybeisb @il
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Problems and difficulties in tableting

X
<y .y ™
Picking and sticking P >
 Solving of picking and sticking:
— Engraved letters should be designed as large as possible—- 4> Lues ted ufoﬁ&i;}"
— Addition of lubricants and ant-adherents- (% L_s’:ll C»;jxljb ?,;b' obuc -
— Additional binder or change of binder may me'l\§1 ‘the g’ranules)\mo e cohesive and

. N = ' ’ 4 \
) _therefore less adhesive to the punches and die= S bincler optl 5 brokr X 27
T, compression/ Y

L (sas 8yl,a J=aLOW melting materials (such as stearic acid and PEG) which may soften from the

low M.P LJl ol sl heat of compression causing sticking may be replaced by higher melting point
sticking Jaxig ‘?’3“3additiVeS
3l gas Lgdaas clud (leae ,

nigher M.P &J/High moisture content may cause sticking and this is solved by further drying
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Buliia jud ol oY
Ty Saa tablet L

436l (sbal oY)
(i 2l (sLal g

=reProblems and difficulties in tableting

Mottling
* It is unequal distribution of color on tablets

SN Blo o), IS
* Reasons: i
— Difference in color between drug and excipients

— Colored ti t T aliio
olored degradation products_-, i ?3&(2)\_ s ey

spray drying 3 (1953 U yuais

T . . . J
— Migration of color during drying éf granules (May be solvej by chancogln g
s Bl o % solvent system, changing the binder system, reducing temperature or grinding@

leasletinsy Y pall . .
N e ol granules to smaller particle size).
Dy &\ ad g4 . . . . . .
ST — In c.hrect. compression formulatlons, uneven distribution of dye or large
\o+ particle size may cause mottling
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Problems and difficulties in tableting

Weight variation

* Reasons 2
_ bad flowability of powder . 2" Wb

— Variation in size and size distribution of granules & .)J[_J
— Poor mixing with glidants and lubrican Ebw 31
— Punch variation (lower punches are unequal in lengths)

( _/;M N, d_):"?‘ Le Oo-2¥
Yold oy - Hardness variation
W, . . _r
e vacinen, It has the same causes as weight variation because hardness
depends on the weight of material forming the tablet
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Figure 2 Effect of granule size on the dissolution rate of salicylic acid
contained in compressed tablets. Key: @ 40- to 60-mesh granules; ® 60- 120
to 80-mesh granules.
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1000 = Ll I particel
i Co4alls hardness
ool Ol Jgbol 23 g Lias
% dalas JIA (5 959) yusiis
g B Lgale Calac sl
- €00 Emcompress highg m
z -
‘g P~ Loctose EFK .. C.Lt;| ;‘)j(t:orce
z disintigration time/J
E 400~ Lactose Anhydrous é@ %MI U“".‘) Lo
2 = disintegration/
D o .
200 L_ C!Iuiobpac CJ-tlmed| ujd'.‘— ‘L"AJ
- (dease (95
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Figure # Disintegration time versus applied force for compacts of various

materials.
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Figure 5 Crushing strength versus applied force for compacts of various

materials.
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Amount dissolved, mg

¢ 3

CA o azbdle Curve N\ s,
o yd o € Jiil gy siske b )
<A s A @y aced) o

100 [—
Effect of diluent and diluent proportions
80 p—vo
v 50/50
£ eof—
2
£ a0l
combinnationn (s S/ (nlole
el Ll 9l 99 9uls aB49 (10
dissolution/
zo|— L 30770
vi 16/84
Jé - | i L
© S5 10 15 20 25 30

Figure 7
diluents (see text).
phosphate N .F., 50:50.
phosphate N.F., 30:70.
phosphate N.F., 16:84.
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No lubricant
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Effect of lubricant type on
dissolution of salicylic acid
from compressed tablets

Iubrgn) D' > |;

TIME (mun)

Drug release of an insoluble drug from direct-compression diluents
IV = microcrystalline cellulose N.F. /dibasic calcium

V = microcrystalline cellulose N.F. /dibasic calcium
VI = microcrystalline cellulose N.F. /dibasic calcium
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No lubricant

- Lubricant, 2 min

Percent dissolved

Lubricant, 30 min

Time

Effect of lubricant and its mixing time

on dissolution rate of drugs 124
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