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Tablet exc:|p|ents L a5

W\b «— Lubricants C\)e_c)no./\ A
/(5]7%5 » BesidesCreducing friction> lubricants may cause
undesirable changes in the properties of tablets:

nﬂ SOUA‘ . . .
The presence of a lubricant in a powder is thought to

dﬁ%&% Q)é’LMNS@ interfere negatively with the bonding between the

particles during compaction, and thus reduce tablet

strength. — aul mechhanic ol Qfl/t’;“’ly@/\ J’”’ S\

é\p‘" a”b )L“U Because many lubricants are hydrophobic, tablet
QDWD;» U“") disintegration and dissolution are often retarded by the s £
(,wa\ @D addition of a lubricant (Mixing time and mixing-intensity V"\"“‘“ﬁ J'W“'L
and the amount of lubricant are important in this context) . jl J’—ﬁ—"’
Mﬁ stearl US> o« gtoarate derivatives CAu G opeed) o\ (ntene Y
(JM 3.4059) Wbt cait 00 75000 blend 1 05y 52

.
O\8 (le/‘ijWj Cwéuﬂdkwf Wﬂ“ pLs ap), B ) /%-07:}:)
Aissolidon ' J&~ fydrophobic , s 10 2

SUY
Tablet excipients

* 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 used in tablet

formulation

596{; ~ Example is paraffinoil. - VLW“’“U SPde"ﬂ ciizw
(P Gl g€

vy

A



Tablet excipients

fation COMMON so\iok :
b) boundary lubrication W '\&"ol’lcaﬂ-&t

— A thin film of powder separates moving surfaces
~ from each other.
‘(SW M — A number of mechanisms have been discussed
€A i biory  Including that lubricants are substances showing a
( {} low resistance towards shearing. — V"‘O\’Mﬂ hdmw,t ~wo

é«j! as= . Examples: Stearic acid and its salts (e.g. Mg el
5.5 stearate is the most widely used lubricant),
Jer s sodium lauryl sulphate, sodium stearyl
¢ J‘ oction I1;uEr(r31arate. glyceryl behenate, sodium benzoate and

smﬁach\/-lﬁ

_______________

Tablet surface

Die surface _
- Fluid lubricant—> {"L_ﬁw—f wo e

taplets N W

Tablet surface

~ Solid lubricant 1_36\ BV
adhering to .
solid surface ‘l’&MAJ f’p-ﬁﬂ’?)

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

Anti-adherent &

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

e 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

Sorbents WOV@W v' C'(J%MC Wm

» These are substances that are capable of sorbing
some quantities of fluids in apparently dry state.

alhiye gl ediest | fq,q'nd

* They are used for incorporation of or fluid ffyi‘o g,’
extracts into the tablets. Ui \Lc(mfn E
Tablel o o5

5 : : -
J"/‘@«/ « Examples: Microcrystalline cellulose, silica, >~ '—~

: : : S
kaolin, bentonite and magnesium carbonate

% ‘sl oiﬁ/
adsorbil e Linils S fallil s 8 iy g

bablb 00500 (piais, M Ut GLBD oilg N AL
(\quid )
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Tablet excipients

« Colors are added to the tablets for the foIIowin

| — Elegancy
2 — To help the patient to distinguish the product chvowiC 4 QY25 ‘wp[;
% — To provide control during manufacturing

Y - To help in hiding color differences between drug and additives
oL (A Cloy +a

« 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 aof
soluble color may occur during drying.
soluble W o5
1Y lo(l/wmtfj’ ((cvbt'\ok

00 Bt aWWEblet excipients

@'}/JK)‘ J ”‘{'

Colors
+» Many

% carcinogen
A " Natural vegetable colors are limited and they are often

CTT s msEba s 5y Lﬁc/d:%;’,'//,goocwng
O\ 51« In the United States, FD&C numbers (which indicate that WCS

L the FDA has approved the colorant for use in foods, drugs
on 2 and cosmetics) are given to approved synthetic food dyéa

o Qe o
were decertlflcated because of their

that do not exist in nature, while in the European Union|
numbers are used for all additives, both synthetic an
natural, that are approved in food applications.

- Lakes are dyes that have been alisorbed on a hydrous oxide
and usually are employed as dry powders YA

\y—ﬁw’/im *\;))\‘}a)l,a/v\’ (_;éw r'l«l@\& ‘JJ(\W—J le &/
WM&(M:C&JJ Nz~ N L C u}ﬁlf \/ﬂf

\' 4




f&dfiﬁ' SWeeltnpvs oz 2 %

ale  2pls
%Mwﬁ Tablet excipients
> fluse, Wchr&c sucvote, -—<tc
”M \ Flavorsand sweetenérs\ e SﬁMfL&C(’ Qt“‘?"m'hm3
JwL 5

» Flavors are incorporated in a formula to give a tablet a

V1
'% better taste or to mask unpleasant taste.
I “ \l/ » Flavors are often thermolabile and so cannot be added
_ prior to operations involving heat. ’W olﬂgtlitﬂ,cfu ',7 u@u
Y U_@W ) L/f—

(. ati e A4+ Flavors are usually used in effervescent, chewable tablets | .2 jw Vs
Ve ‘[ and other tablets intended to dissolve in the mouth. - l}
- Y%

Hwmol adrde -
gtk
( W P VD'/‘_U

\ sV, 2
W ’ %’Udﬁ = %Vmﬂcomaf /

Tablet testin Com
g » %u aﬂ pendial

Uniformity of content of active ingredient \,J,éu,w\ L GO

« In practice, small variations between ( fv o2
individual preparations are accepted and the ‘dad
limits for this variation are defined as Jb 259

standards in the(pharmacopoeias.) f Lebi —2
(Lt Lkl JUPl Bl o) e

« Uniformity of dose is tested in two separate WW’PM Q
tests: uniformity of weight and uniformity of ) O&Q;GQP
¥ content of active ingredient. M\@ ¢ bews
a

—> (D Coulpil unt acdive R
@ O\céfmfe%ym( ) S50 cele Jg=

3 @ hseldtion 1
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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

AN

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.

AY
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Fig. 27.18 Correlation between amount of active ingredient and tablet weight fo@ a low dose (drug content 23% of tablet weight)
a high dose (drug content 90% of tablet weight) tablet. (From Airth, J.M., ra\if./ﬁ and Radecka, C. (1967). J. Pharm. Sci., 56,
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Table 1. Application of Content Uniformity (CU) and Weight
Variation (WV) Tests for Dosage Forms

AY
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Tablet testing
@Disintegration CDW\DM '('M

» The drug release process from immediate release tablets often___;ﬁ«‘/d—'@“Q 3)
i i tablet disintegrates into smaller ¢ £—
includes a step at which the tablet disintegrates into smalle Ué}\)

0

fragments. d(s'kvx +€% ity :

* In order to assess this, disintegration test methods have been

developed and examples are described as official standards in the ISCFGL 7:
pharmacopeias. e lep\ S 1/"/\%5 Uf’u)
» 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 B
guarantee acceptablm?@ﬁ Aitsolition o A M\ G L)L,

2L X s .

/M Fig.. 3119 Diagram ofa disintegration instrument for the
d} l . “ ’ f . 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 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.

AY

Tablet testing

Dissolution test

 Dissolution test is the most important way to study the release of a
drug from a solid dosage form under-imvitro 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
pioavailability.
— To ensure that preparations comply with product specificatigns.

124



Tablet testing

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

= ~ 5 composition and  temperature  of

<~M}\ dissolution medium, flow or agitation
rate) must be standardized.

Ok 045X, Normally, the concentration of the drug

?J:"P).é____sgbstance in the bulk of the dissolution
accuwmulabip,, medium shall not exceed 10 % of the

solubility of the drug to be near to sink M
| h condltlénsﬁ__y slo Al"sso[uté)wjf@ W% ool
C 3 PN QA L (2 absorflin G15 e £
Sfbm,,g;&éﬁ?/accummww —> a{iseolfﬁ@m ity Sl 2,

) ) JCVWL»D ’; S

: concevdvalion  (p v, T 0 Lomes Jj)

: 5 P O lees C

0‘{3/%:”:; ﬂradtevdf -
SN Tablet testing

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 Qs .,
for dissolution testing, which can be applied for both /I YW,
drug substances and formulated preparations. — 5,4l p% '
. | @Wf&}bw PﬂL Qﬂalﬂ’)yu/(

10/ Qﬂk‘)/f\\/e/%d JU @ s Al 050 Y A ol

sinK condibions & 6o 02y (0 Vi solubifity Jtos
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Tablet testing

Dissolution test

Stirred vessel methods

« The most important stirred vessel methods are the rotating-basket
and the paddle methods. Pl as,—

« Both use the same type of vessel, which is filled with certain
volume of a dissolution medium of certain temperature. .>> 72c°C (ot

b 37°C Nw'grqflo
« In the paddle method, the tablet is placed in the vessel and the
f dissolution medium is agitated by rotating the paddle.
<

g
.

Y

<= 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. 0

(é»/if@i)\ S m’b)
f«{t Human ‘aﬁ*‘% / phariacolingtic 5er%

+ .
CO:/Q;KJO Cl(l\ vitro veleage
Pr o+ < "
Vafor

e ,
(WC_) v9 ‘ »._‘\,.,‘ | 1 u‘ L, %’. il
IV Gt Cul "
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Speed (pm) a5 specifid in monograph
25-150 rpm (=4% USP/NF, =5% BP)

Shaft
USP/NF - 6-10.5 mm dinmater;
oh BP - approximately 6 mm dizmeter;

2 mm vent m disc drve
R~
u—@»’b

A

Centering (or tl)
£2 mm atall points

Eccentricity
USP/NF —no significant wobble;
BP - no percepible wobble

& O V%:"—’?‘(’“f‘

Y e

any vibvation
con offfect
Ao o

Sampling point

USP/NF - mudway from top of
baskat to top of fnid and no
closerthan 1 em to side of flask

BP - hg@; between basket
and e at middle ofbazket )

|_— Flask i
§.10

V= Volume

USP/MNF - cylindncal with
sphercalbottom;16-7.5 em high,
msude diameter 10-0.5 cm,
plastic or glass

BP —cylmdrical fiat bottomed,
hss

Basket

Bazket position

< — ..
'F)}; (&) l}w C USP/NF-2.520.2 cmm

BP-20+02em

Fig. 30.20 » Dirgrm of 2 dissoltion mstrument based on the thod for the testing of tablet

dssohition rate. (Courtesy of Banakar, 1992, with permision.)

Speed (rpm) USP/NE -
Monograph=4%
25-130 rpm -lower speed preferred

Shaft
USP/NF-9.5-10.5 mm dameter:
lower part polyfuorocarbon
coated if desired

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

Eccentricity
USP/NF -no
ciznificant wobble

[ Sampling point

USP/NF -midway
between top ofblade and
top of finid: no closer than
1 cm to side offlask

Flask
USP/NF - cylindrical with
spherical bottom; 16— 17.5 em high,

(_}"’h—)> @-@f@ #4] ko

( - . ill:;i]:sliamebnlﬂ—lﬂ.5l:m-_§hss
Gl e

% - “— Paddle position
USPNF-2.5202 cm

S E
— W 2 0P e
Paﬂ% (Z N

Fig. 30.21 » Dagram of a dissolution mstrument based on the'Totatng paddlesnethod for the testmg of tablet
dssolution rate. (Courtesy of Banakar, 1992, with permission.

R {ED—S(cs -¢)
vh

R = Dissolution Rate

K2 = Intrinsic Dissolution Rate
D = Diffusion Coefficient

§ = Surface Area

H =Thickness of Stagnant Layer

Cs = Saturation Constant of APl
Ct=API Concentration at Time t

¥
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Tablet testing
Dissolution test C}M\ = (}J:(_; é}) s

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 W
— Maintain sink conditions throughout the experiment ]
L))-S‘LP -P/LP — Avoid floating of the preparation. :

k on the flow through cell to wm JUU

-P//az\ﬁl-) show details and measuremen Flow f ‘
ﬂloa‘ijb “L b[ &)A \'A U)Q - _Collect Samples. CQUVt-\ nww “Du) J UU
6}_{(0 . b} € Dosage Form OLISP.CVSWV\ Lg ij 5“1[( V\.d\ ‘\’ oW\ ()/g\) g

M ,,um Glass Dispersant Beads aL‘DPa\’ s N s )IJ
P o\
ow C,Q_U ?
baffer eﬁ 4 ww | |
“* Tablet testlnq A srwd! 2y,
ch < Mechanical strength (qéﬁl% ,u\,{/) A ;JM:‘;"QJ\ cvlo

» An acceptable tablet must remain intact during handling between
Nﬁ:} production and administration.

/‘ ‘ ’@ « An integrated part of the formulation and production of tablets is the

M\ }ﬁU assessing of their mechanical strength. . .
I G2 Glls
CPMKW 7\ Aims of mechanical strength testing:\—=> proc I S\ Vs

ﬁﬂ \ To assess the effect of formulation and production variables on
"M / 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). a

EA



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).—= Liandness fFest

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
coleho P e of e s e &9

ity | R o o it

« Normally, weight loss of less than 1% of tablet weight is

v

(rFW’) required. Wi —We T




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.

a4

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 thé tensile strength
can be calculated by the following Eqn provided that
the tablet fails in a tensile fracture mode:

o, = 2F/ 2Dt

» F: the force needed to fracture the tablet, D and t are the
diameter and thickness of tablet




.. %wo
equal

T g,

Fig. 31.22 |llustration of the tensile failure of a tablet during

CLmerlome= D o) pmuch force. is neadsf

Fundamental aspects of compression of powders

Compressibility: the aiopensityf:gf 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).

L 2. — Elastic deformation: reversible on removal of the load
S " ( — Plastic deformation: Irreversible

- I . .
B ) \ B~ Fragmentation: particles are fractured to smaller size
a/

« Sometimes the degree of deformation iand is
referred to as viscous deformation and viscoeiastic deformation. n .
d . - t/ [/ VoY O (}5)-!1:5/
\\ wa 3 uf@w //? GE il I
¥ | pedueon solid Ser ZIO
. t - . Loy 1 _
elodtic o plastic 3406 63 U f fguid « 222" 3l oy

M@W on Ao muchh MDJ "
. Va
time (S a/{/{ou/l%d i\

-




/mprcsswc |@&
@ frue

‘- Particles Particles

! JAZJ & deform BROHPEREH  fragment

- —_— oot tragment
under under

load load

ﬁorce, 3 Compressive load removed
9\

0 %J; ®% ot

; C,O'TMM o
Plastic deformation Elastic deformation Particles ! (ZJ Uy
Particles remain deformed Particles return to former sha; remain } e !
Cohesion maintained Cohesion lost fragmented C ALS w
colesion & r ?9)/’)
aslhesion 2\
y Y -

DD s\2 (o o ' Lp
R - Cﬁmge_ w <

Yov

nenh shape
Mgi%w aclion COMPrws{ova ) el

Al o
Same MASS
lets veo lunie-

- . Loosa Packing
PII brlecs 0606 Q

P0G
A 2029

Dense Packing

60\(&
v

[
Applied Fotce 3

avwage force o
aadod

oY



Fundamental aspects of compression of granules

» 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. o

]

HE

Bouom punch

Fundamental aspects of compression of granules

» 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)

oy



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.

Fundamental aspects of compaction of powders

10
sodium carbonate

sodium chloride

crushing strength (MPa)

-

sodium bicarbonate

——

0 50 100 150 200 250 VoA

Max. compression pressure (MPa})
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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

Relationships between material properties
and tablet strength

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 fages.

o0



Relationships between material properties
and tablet strength

The compaction of granules

» The compactability of granules is affected by:

@ — the mechanical properties of the primary components (i.e.
adf'/(/ ‘}&U «— particles before granulation)

ma(/(ﬂ/b — the design of the granulation process

ﬁ][wyﬁ(_ /6 Mflc
» Granules may deform or fragment into smaller

components during compression. = 2 \}5; 5y
e L (” '« - »
Sl 0 Les plastic 2 e
W Ol
Aol

Relationships between material properties
and tablet strength

Post compaction tablet strength changes

starch,
CM’W » The mechanical strength of powder can change with L
afmtmﬁvu”/ time. - (aging)— 25 23 Dl 680 g 55l (e
<= [olymen
(ﬁmﬂ;@? __.-. =+ The underlying mechanisms for such change are \
complex.
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Problems and difficulties in tableting

* A number of technical problems can arise during the
tabletting procedure. C;),LJU,ZJ;UJ lo 5%
NG\ o 2 o)
 Such problems are related to:

@— the properties of the powder intended to be formed into
tablets, and

@— the design and conditions of the press.

Y

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
(obl 22" &) - 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:\, ‘ :
goéa 7Y «—— Rapid speed of compression: air is not given enough time to QJCCHOV) J-v L

re cgw.,mq,c oy escape : .

r £) z | \ — Presence of excessive fines % N QK()W‘OU\ a‘JJ;"@_' "’\}‘J)l’

A - 72— Over drying of granules— (7. “o\*T%'e 2\ (P E s DY
&ﬂb 23— Incorrect setup at the press }‘50 e '};m I '

bis BLE BT @ Sl

b l - -
/97\3/ S\p C,S.)( pe e
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Problems and difficulties in tableting

Picking and sticking
 Picking: The removal of the surface material of tablet by
sticking to punches.

& Nt Picking is of particular concern in case of e/graved
' Y7~ punches, especially with letters of small enclosed areas like
22 OS5 «—9B” and “A”, which are difficult to manufacture cleanly.

s Osm 02”5 _Sticking: The adhesion of tablet material to the die walls.

i Al i Sticking can cause chipping of edges of tablet and does not
: allow free movement of Tower punch (mav cause machine

%’éﬁ)l Al

impose; D2
P :"ckt‘@

O{Wmlf"o;

Sticking Picking Sticking to punch and picking
from tablet

2l N A o7 s
simple & (e ORKT s cuids purch ) gt 52 637 b Pl 5o
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http://en.wikipedia.org/wiki/Image:Tabletfailure.jpg
http://en.wikipedia.org/wiki/Image:Tabletfailure.jpg

o o _ ejection ~y
Problems and difficulties in tableting = v« -

D X g

Picking and sticking ) puvch I
S . . .
CJ(:H/%__ Solving of picking and sticking: _¢ Simple

J[{ Z};‘Jl} Q))I ( ngraved letters should be designed as large as possibl C,(Mﬂ)‘ﬁ
F ) ui q/ 7 — Addition of lubricants and antradherents.

2~ Additional binder or change of binder may may the granules fbl,u,g leas
bol’ﬂ(-e/% more cohesive and therefore less adhesive to the punches and K
gi_e_ _— PIC “:j

o . Y — Low melting materials (such as stearic acid and PEG) which
L 2035!_9 s\ € may soften from the heat of compression causing sticking \ i
1 (3/" fagj- may be replaced by higher melting point additives.— 4 auvgy Soﬁenl"ﬁ
vt T ¢, — High moisture content may cause sticking and this is solved
Vet Sl by further drying [
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2\ Mottling
' « It is unequal distribution of color on tablets

« Reasons: Mplch‘nﬂﬂ 320 Lo up 1y J"’l"
\ — Difference in color between drug and excipients 5 | ‘: ¢
1- Colored degradation products r__,c"“ﬁ"lg J‘z |~ ID_" jJ He |
Y- 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).” less ."“3"4"9010

u\ — In direct compression formulations, uneven distribution of (%/e of U G
large particle size may cause mottling
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W%’ow Weight variation —s e W& (30 (7/44- —> -
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%fo) 5125 Reasons - NPT (s oJJ.u o L
Lt «— | — bad flowability of powder
statie 7 — Variation in size and size distribution of granules —s padd d
12
C’W % — Poor mixing with glidants and lubricants. “j %4 67

“ — Punch variation (lower punches are unequal in lengths)
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N 2= Hardness variation

puanc hes
Vb
S

180
160

140

120

80

AMOUNT DISSOLVED Img)

60

40

20

* 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 salieylic acid
contained in compressed tablets. Key: @ 40- to 60-mesh granules; & 60- Y.
to 80-mesh granules.
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Figure 5 Crushing strength versus applied force for compacts of various
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Effect of diluent and diluent proportions
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Figure 7 Drug release of an insoluble dru from direct-compression diluents
diluents (see text). IV = microcrys ne cellulose N.F./dibasic calcium
phosphate N .F., 50:50. V = microcrystalline cellulose N.F./dibasic calcium—3 w
phosphate N.F., 30:70. V1 = microcrystalline cellulose N.F./dibasic calcium

phosphate N.F., 16:84. - WlSO[a,b[e
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\Microcrystalline cellulose (MCC)\
is pure partially depolymerized cellulose(synthesized from a=

cellulose precursor:——> polysacchanide
The MCC can be synthesized by different processes such

1. reactive extrusionchumical) (C‘ﬁ*"“"st (ordere)
2. enzyme mediated, _ \

3. mechanical grinding, (mechanical / Ph%%%é&
4. ultrasonication, (‘cowd waves) - 1?@
5. steam explosion and( uest & vaper ) S

6. acid hydrolysis. auntor pous (i sorddered )

The acid hydrolysis. process can be done using mineral acids
such as H5S0;, HClhand HBr as well as ionicliquids. The role

of these reagents is to destroy the amorphous regions leaving
the crystalline domains. > MCC aw\ 2ud G e

The MCC particles with size lower than 5 ym must not be
more than 10%. g/“u‘ruf;y}j Al )’ e yicro
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Tablet formulation/example for a quantity of“1_90000 tablets = LTJ

Item % Composition Unit wt. Batch wt. Kg | Application
code | Mg o £/ 0C
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a 6{1‘ ¢ (& d' _ 12.50  Diclofenac Sodium Powder(BP) 25.00 Active ingredient
ingrediend ¢
_ 1.50 Aerosil-200 3.00 3
O)-D Mé ) (Colloidal Silicon Dioxide)(USP-NF) 0.30 M ov tl&bﬂ(alﬂf
c "3 M; 2250 Avicel (MCC) (BP) 45.00 4.50 Diluent G\L\& J—E}\JJU
(}W g Jﬁ) 26.00  Lactose MLH. Fine Powder(USP-NF)  52.00 5.20 Diluent ~ o
° N A ose AL ine Powder -3 e
- 0 e - oment | 5 K S
oUlMﬂT < wntveated starch .
33.00  Maize Starch Fine Powder(BP) 66.00 6.60 Diluent
———
. 130 Povidone (P.V.P. - K 25)(USP) 3.00 0.30 Binder
M wst dilueat <——ctarch olerivative —
. » : 2.00 Na Starch glyconate (Primojel) 4.00 0.40 - Disllntg\gra‘nt
227, bl \DO\ Sk ke L indev « Mucilage Ao ,t
) 2 ) ¢ Sy dy 100 AT Pewier (USPND) s 0.20 Lubricant —> ¢ JJA Ol
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