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Coating of tablets and multiparticulates

» Tablet coating is the application of a coating material to the exterior of
a tablet with the intention of conferring benefits and properties to the
dosage form over the uncoated variety.

 Coating can be applied to:

— Tablets (the most commonly coated dosage form)

— Capsules eula a9l daa 8alas Lgad Aty dalas o4 coating !
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Coating of tablets and multiparticulates
Types of coating

Film coated tablets  Sugar coated tablets
There are three main types of coating:

sewswel. Film coating: for tablets, multiparticulates,
fab ¥y 0155&39 fen

~—-Cecpsut Ao CapsuleS, . doadlivull sulll £ 93 (ole saliad coating ) g s5/
coating JLs
i

. coatingJ/ Sadis i1 dacliiay LS (L 9,S385
2. Sugar coating T 263, diub Jasss 4 duall Ll B o (¢ matirial

3. Press (Compression) coating

2 & 3 For tablets only
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Features Sugar coating Film coating
Tablets o leil,
Appearance/ b2 | Rounded with high degree | Retains contour of original corej—‘b e e
of polish- 2=/ le=> Usually not as shiny as sugar coat types \+ =« s\
Weight increase due to coating 30-50% lf,’f,ijﬂzojﬂjﬁﬂ 2-3% —» T, 100mg s sl coating ! Js L GlS s 13
. Leodnen 5 e oy JROATS ‘9l. 130)&4‘“@ $lgs 0¥ coating 102 or 103/ a2 Lga)9 (195
A_mate“als O e 2] i ag film layer (,5<ia €) Bkl
sioa s 0 | Logo or ‘breaklines’ Not possible+” = =~ *2 =2 | Possible
breakline Lgd ()55 &l N . N . . . .
) ﬁﬂwu’;ﬁi'ﬂg Other solid tl{cisgge fgrrgs Coating possible but little | Coating oﬂ multlpartlculatesl very
ool gas Saby dnadlpd tabled XT3y . .. - . . ;
e - industrial importance important in modified-release forms
Process Jobl 3399 8,458 &l ghad o8y 3l Lag(uill dxlac) oung o glas
Stages Multistage process Usually single stage
Typical batch coating time 8 hours, but easily longer 1.5-2 hours
Functional coatings Not usually possible apart | Easily adaptable for controlled release
);;::j d:fiﬁi ::.,’.f::: t;?id;ﬁ: from gastro-resistant
(enteric) coating
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ol _~[Reasons for coating of tablets and multiparticulates
Y

1. To provide protection of drug from environment, especially light and
mOISture dgdu(pe el giai barrier Jaz 7y Gua da glo by Cuils 13 mmstureJl (30 19all dun qaniil coating )l dulas Jand (Sas
light sensitve cals 13/ ¢ geall 9o 19l daa (ool (Sas gl [gulf daad

2. To mask taste, odor or color of the drug_, 15 \lec Minn
3. Masking any batch difference in the appearance of raw materials™ =,
c/".:)g ~To modlfy drug release' I batch g @ild da gl 13a ygiill dilaniiul ol raw matiral Hbatchyl suie (o<s

Ve

v ¢ °* Delayed release (ex. enteric coating to protect the drug from the gastric environment
.of the stomach or the stomach from irritation caused by some dru S)  Detertc Coddingh 3 hsd

Fedon oM s o
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et s, To aid in identification of product (i.e.colored coatmg)ww Tnselbe o sl s 208 20
6. To improve tablet elegancy—» «wau it cpas
7. To facilitate tablet swallowing 2« e = e o e s
8. To enable easier handling during high-speed filling and packaging of the
coated product (improve product flow, increase mechanical strength,
minimize dust formation) 5
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* Film coating is the most modern and generally used method
nowadays.

* Nearly all newly launched coated products are film coated rather
than sugar coated.

* Depending on the materials used in coating it 1s either for:

Jda bl s g immediate 194l () gss release]! (ol Jas! sus La G929

— immediate release (non-functional coating) or P o ol g o st ke s/ 2 S5 immodiate
— modified (delayed or extended) release (functional coating). oo Ay & L

release//



Film coating

Advantages of film coating cfilm CoatingJ! yuais ol £Latil i 5

( J9adls wslaga oll) sugar coating

1) Reduction in coating time

2) Usually single stage

3) Small increase in tablet weight

4) No significant increase in disintegration time— wsfuu e o= tnbase

mechanicall w1 ¢ film coatingJ/ LY

5) Less chipping and cracking - = <z, L i 19l i strentn

Film coating

Jsdi ole film coating matirial JI yaais

Coating suspension formulation o o o s saspontion

96 (ous wab coating suspention <awl
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(t o Polymer (Film former)s ...
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(3« Color
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Film coating polymers

§ salg (uual HUAT sa3 s hspolymer g gaf (suas Ll Leusd

Ideal characteristics of a film forming polymer s sz, 65w ol paibas sl i G e

polymer il z ;immediate release (j9<i |gull dan gﬁl

SLa [9all daa & 685 U &ua high water solubility i () s<y

oy e (Sas dladf slgs coating JLS ds yeus w193 T jcoating )l sazall
Solubility oA ol dushoyll (3o danl ol palall (o8 Glidis (958

g . . sustaind () 9<i daadl o3 Sagll GLs 131 Lo
* Polymer solubility is important for two reasons: € 22588 oualLy 935 Lo Lalyl s release
. . A low water (ysss <4/ polymer ! jLisl

— It determines the behavior of coated product in the GIT. G (9 4 3/ a3l (ks solubility

i gy
— It determines the solubility of the coating in a chosen solvent system

* Film coatings that are used in immediate release products have usually
good solubility in aqueous fluids, while those used form modified
release have lim\ilted Or No scilubility in aqueous media.

HM]J N ! d . . .
Hoease enterte Coditg A0~ 9% ¢ enteric coating drug Jas/ o Ll b

15> 9ll acidic PHJLs 193 Lo polymer olc
JI Jeo 53 T 5 g oualls (g €5 Lo gSiaged ouslly
coating ]/ Jliagbasic PH g ol intistine
release (o3 yaa To9 939y
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Film coating polymers
Ideal characteristics of a film forming polymer

viscosityJl o polymer b dago dasla il
@l sall) (sla cils 131 cabs coating matirial Jluw () daadl iy ) filmJbs ddf Lusa Lwa

. . SR 7 40 &35 JA deliyay dlani s g Juus duic 43l 05,380) high viscous Lydiyl sas
Viscosity low (555 a3 polymerJl viscosityJ! dlad (Luiad 4 dxall (il 4381 ¢ Lo ol (ks

* Polymers applied as solutions in a selected solvent should have
relatively low viscosity.

» High viscosity complicates the product transfer of the coating
liquid from the storage vessel to the spray guns, and subsequent
atomization.

JLBEL 4 g2 (o9 s 75 high cals vicosityJ/ 13/
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Film coating polymers ... cc o om o

s U (plagis daslAll slag permeability !

o e . ... light JI 9l moistureJ/ ;s ¢/ geu [9a1] oo

Ideal characteristics of a film forming polymer ARy’
Mis sensitive to moisuture /9ull Hls gld

Permeability 4Lul8 permeability <l (, 9<s polymerJ/ Liss

I9all shelf-life J/ cia) (95 cladg
* Film coating can be used to optimize the shelf-life of a tablet

preparation, as some polymers are efficient barriers against the
permeability of water vapour or other atmospheric gases.

celooy - ~les_These properties vary widely between the individual polymers.

Polymeriw ¢ 2z A

—luy

» Polymers for extended release coating should be permeable to water
(and drug in conventional systems)

water H permeabilityJ/ s (952 (s extended release [ga suis (IS 13/ Lewdd
drug]l s 9iig drug]l wic | gad coatingl JilA (po JAuS 7y water]) S
oydilas daadl (po gllay (sus Lag extended oLyl (53 43Y coatingJ/ (yo gllas Lo )y
4y (9ally water J permeable (9<s oLl (sssimmediate release (s of g
o0 s gllng obyl (sus
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Film coating polymers

mechanicalJl o2 o,13Y/ daslall

. L4 . - N - . h

Ideal characteristics of a film forming polymer Nrownertan b fronaueaiiv
Janiy (1553 s polymerJ! a3¥

Mechanical strength

Film-coating polymers should possess suitable characteristics with respect to:
s csosesy F1lm strength, which greatly affects the ability of the coating to resist the

Jaadil Lgwds coat! . . . . . .
meenanical)l mechanical stresses to which it will be exposed during the coating process and

strenth
during subsequent handling of the coated product.
5 iae Film flexibility, which imparts similar benefits to film strength and minimizes

(plasticsizery! . ) .
. film cracking during handling or subsequent storage.
daadl AT eal U

okl s coatds [7/m adhesion, which is necessary to ensure that the coating remains adherent to
ol @3le 0952 _ _ . _
400l s Ly the surface of the dosage form right up to the point of being taken by the patient.
gy
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Film coating polymers

Ideal characteristics of a film forming polymer

The film forming material (polymer) should also have the following

polymerJ/ yglao CharaCterIStICS.
stossioeesidt should be capable of producing a continuous elegant and smooth film.
o=t [t should be essentially with no color, taste or odor % ?jﬁﬁ;f;f ;:;

5 additive JI s 255 .
we s Tt should be compatible with common coating additives &5 25 5 92 570

~uassese It should be nontoxic and pharmacologically inert (ol iz polymer !

Ay Ol

#2528 It should be stable in the presence of heat, light, moisture , air, and the
V<sil;strate being coated (no change with aging).

Ol 9229 p ol dadsnl (i (odian 89 lall Jaaiy (oan
Jaady a3y (eaaa(Se juddie gl gl saaliel JoliyA 43y
o9 £l 9¢lly Byladly £ 9Bl
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Film coating o Pymer = Combitabion 052 aoell s

s 3 Lo i - B
et B e i
« Combination of polymers may be used to modify the film properties.~.~"7=" s s

« Many water insoluble polymers are available as aqueous dispersions.
aqueous dipersion (551 ) 239 b 933 Lo (123 insoluble polymer oS W

» Some polymers are efficient barriers against the permeability of water vapor
and atmospheric gases, therefore they can be used to increase the shelf-life
of tablets

14



T2 5 Faai = J polymer U charactaristic J) Lua
functional . polymer JS5( immediate ,sustaind)osS:
S solubility J) s 4eaibad i Jaai =) N 45 groub

Types of film forming polymers

: : Functional groubd o5 immediate release Ju
Polymers for immediate release sl 50 o e ol g e 5 e
o Cellose Do @ ~Cellulose derivatives —demi syiss Psrer 0S5 immediate release ¢ coating Ll J sexe

Efgm*g\“grmw i L s o
— Hydroxypropyl methylcellulose ( g5 5% go om)water soluble

cellulose derivatived! Lss . 1 i 1
NN Soluble in aqueous media and organic solvents

= mechanical strength ¢ Form gOOd films Ml ;‘b)a—\ﬁ\
N deaiig 4y Sz ) anall Sea

mndicz Methyleellulose * MC

aqueousdb sl = 4

co zliad L o s2) organicd) s . -
e e Hydroxypropylcellulose® w <

— Hydroxyethylcellulose HEC
— Methylhydroxyethylcellulose ™" APE<”

* Vinyl derivatives- s
— Povidone (polyvinyl pyrrolidone, PVP)
— Copovidone (A copolymer of vinyl pyrrolidone and vinylacetate) v

— Polyvinyl alcohol (PVA) K exhibits good barrier properties to environmental gaseé\ and water vapor
* Polyethylene glycols B 315};594 (i

* Aminoalkyl methacrylate copolymers (Eudragit E®)

L2 e g 7d) ol s oS8 N PH JL wesoluble o5& b Stal polymerd‘ e g sl s
Jbias Ll solubilityd) o sSsstomach(acidic PH)J! Qe s

15 Cellulose M Shubure ) o o i, <

Cellubse Lot yadwe I\ e we-tvs
R Alosb ovak

CH,0R OR OR

OR

OR CH,0R CH,OR

Ris Hor [CH CH(CH3)O] H

‘eas uydrexy \ﬁro@)

where R is H, CH,, or CH,CH(OH)CH,

e Bhe R een (& L0
i . Hydroxypropyl methylcellulose Hydl'OXVDl'ODVICGHIIIOSe
%_ }:_% i (Hypromellose, HPMC)
DT
H -

polyethylene J) Lua
pdiug 43l i =i glycol

e € ok solven @ HO™—C— (CH;—0—CH,) —C—0H#&———Polyethylene glycols

¢( wl=)coatingd Jax g sl gaie ally 7 )R Jl s e L
chaind! A&l G )k UZ‘; H 13 L€ il a4 cellulosed! (o et water solubility Lei\ cellulose derivatived) alad LS

waterd) g S hydrogen bond dexs ) e S O & 43 sl ) cellulosed! strucurggd! 4
dexd = 5 55 Od) e e2n 5 Cus S all a5 5K (e IV 138 (e Alle golubilityd) oS5 el
i o5 el 5 (4t S pall e lalyl oS 81 = 5) S jall il 03 93 50 408 O @ hydrogen bond

16 il Jday) 5l aae i 43Y solubilityd! J = 5 (51 128 5 intramoecular hydrogen bond

S el O cdass 431 1aa¥) ) cellulose derivativedwé waterd! e« hydrogen bondd) Jass

Let Ladaia () (390 Jad) e 2 ey Odl\ LieLud intramolecular hydrogen bond Jess 43l haie ¢lia 5

media J' &= hydrogen bond Jexii 7



Types of film forming polymers

s Ul sustained release J) o oS3 by oY)
43¥ hydrophobic 0% alall sles polymerd)
A o5 g2 b Gas il release ) pas g2l
e Lila) (520 43 high hyrophobic
permeabilityd!

Sustained release polymers

;ﬂﬁ?:jfj- Cellulose derivatives
— Ethylcellulose
— Cellulose esters (cellulose acetate, cellulose acetate butyrate)

¢ Methylmethacrylate copolymers (Eudragit RS®,
Eudragit RL®)
* Silicon elastomers

;’.Jf“';t-'-.‘ ‘\A_)JH

= ons <= Polyvinyl acetate

17

OR CH,OR' OR CH,OR
CH,OR _ _ - o ° o o
Ol o OR OH o OR'
CH,0C;Hs o o)
O, CH,0R OH CH,0R OR R
\\ o
. OR
—o OC;Hs |0
I
OR OC,Hs R= CH,C
— —n
e R = H, COCHy —n COOH
Ethylcellulose

Cellulose acetate

13) a3 ‘)..}A\ Lsd.: o 3 j\ 2 J‘ [SEN R ‘;Qethy] L) uSAA
las 2L water solubilityd) 585 7 ssubsitution J <)

Cellulose acetate phthalate
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Ll 52 enteric coatingd)
acidic PH solubledb insoluble(unionise)
Basic PH(ionise)Jb

Types of film forming polymers

a9 agin & jida 23 gl gl Y S il

L s 4Y weak acid oe ool 0555 funcitonal group
unionise 3% stomachdb weak acidd! 43 <a i,
0sS o intestind! Slas o) Wiy insoluble ¢S (Jall
water Ju < ionised) 43 <8 =i L 5 )5 ionise

Enteric materials
* Phthalate esters

— Cellulose acetate phthalate (CAP)
— Polyvinyl acetate phthalate (PVAP)
— Hydroxypropyl methycellulose phthalate

Cellulose acetate trimellitate (CAT)

Methacrylic acid copolymers (Eudragit L®, Eudragit S®)
Carboxymethyl ethylcellulose (CMEC)

Hydroxypropyl methycellulose acetate succinate (HPMCANS)

-n

-—CHZCHCHa

20

19
[ -1 [ ] CH,0R'
CH,—CH CH,—CH CH,—CH 1
cl) OH /Jo_\
i: :(':=° @> CHZOR
c=—0 B OH
| = —CH, — CH,CHCH,
OH
Ph”\a‘d’&. \-&o-u\\.R =
Polyvinyl acetate phthalate
Depending on the phthalyl content, Carl b ox\°C ac
awill vary with 6 in mole percent.
The acetyl content ¢ remains constant Hydroxypropyl methylcellulose
depending on the starting material. [Ueak Qe phthalate
CooW e O yCoo
20
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T T %=°
L L L 1
R? R R? R*
L an
For Eudragit F: For Eudragit [ For _Eudragit RL and Eudragit RS:
R1, R3 = CH3 and Eudragit S: R1 - H, CH3
R2 = CH2CH2N(CH3)2 R1, R3 = CH3 R2 = CH3, C2H5
R4 = CH3, C4H9 R2=H R3=CH3
R4 = CH3 R4 = CH2CH2N(CH3)3+Cl—
21
21
g
H CH2—|C—CH2—IC H H-+CH,— C—CHQ—CH
0§70
P i
Cl:Hz CH3 (or C4Hg) 2 CH3 (Ol" C2H5
i
N(CH,), CH3 cl-
Eudragit® E Eudragit® RL & RS
o g
H CHQ—?—CHz—cIJ B H+CH,— CH—CHQ
Cl.) OH
CH, n Csz CH3 n
Eudragit® S Eudragit® NE 30 D
Figure 4.3 Strutctures of selected Eudragits®. 2
22
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film coatingd! luai ol sa
O5Ss Jhie A5 e 4y 5 Apkanil

film.

* They decrease film brittleness—~ > =% 272 organic solvent Jus\i;p
They should be soluble in the solvent used to dissolve the polymer

Plasticizer

» These are agents used to improve the quality (flexibility, adhesion) of
water (s placticizier < sl 1)
water UsS solvent J) Jbss soluble

water insoluble O o Liw soluble

* Mechanism: They interpose themselves on a molecular scale between the
polymer strands thus permit them to move more freely.

ol e Plasbicnr 9> < Polymer Plasticizer

<dea

23

« Examples

om s 33 38 plasticizerd)
Ll s )ll Camazmy s polymerd! Bl s

Jeaii = 5 ) flexibil s

SLY))

Plasticizer

23

s coat Calae 13)

2 43 sl # ) plasticizerd!
ol g coatdh 4l il L
Ay e odic LaalY sl -

Warec saluble «—{ Polyhydric alcohols: Polyethylene glycols, Propylene glycol, Glycerin

Plastictzer

sswasasss «— O1ls: Castor oil, coconut oil, mineral oil

o{‘a,ﬁc e« SoWen M
Solvent

qu?( $°|u\)\'e

7 U_)el*\e(‘ "\'QO‘M‘D}?
— Surfactants: Polysorbates (Tweens), Sorbitan esters (Spans)

— Organic esters: Diethyl phthalate, (Glyceryl triacetate (Triacetin)
acetyltriethylcitrate).

waber sdable 3} o0 oI riethylcitrate,

Solvent

24
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dye J Cus pigmentd) s dyed! o (8 Ly Lus
pigmentd! Liswater soluble color (organic) o5&
water insoluble color (inorganic) ¢sS&

Colorants

« Pharmaceutically acceptable colors are available in both water
soluble forms (dyes) and water insoluble forms (pigments)

» Pigments have advantages over water soluble colors:
— More stable towards light
— Provide better opacity and covering power
— Optimize the impermeability of the film to vapor

 Examples: iron oxide pigments, titanium dioxide and

aluminum lakes.
foiulpigmentd) pddiad 4J) Juadly Yaval) Jaally Lua
! organic material W2 dyed 4¥) i) ¢ gl Jaathy ey stabel toward light &s<% pigmentd) 4
(13 Al Lgud Tyl g ) puuSTly g 5 gulal) (alialy
P 98 s La A mada (AN 13 g S alna (5l in) better opacity (ukad pigmentd) Glas 4l Alidig
2 S A i dye ) Laks( el |52 s (58 sl 3815 sl 4l

4 sk 1l QAT (Saa dyed) Laly 4 skl s 4u 6 (985 7 A2 inorganic material W2 pigmentd) 4 Ly

Solvent

* In the past, polymers were dissolved in organic solvents
(methanol, ethanol, chloroform, isopropanol, acetone,
methylethylketone and methylene chloride).

* Modern techniques now rely on water as a solvent because of the
disadvantages of organic solvents which include:; oenic solventd ==

= Environmental side effects

= Safety (toxicity, explosion)

= Financial

= Solvent residues in the film (impurities)—, impuritisd Jssz,chas s solventd S b4 e
Bt Lo Waker 4 gaddiin oIS Hla ) aa,Lud) QU}SA]\ 408 g zo ‘*A\ solventd oe é;_i ) Lo a6

oe 'i‘r‘;;’“ﬂ\m Ao e s oA gale)ie 5 A agi¥solvent (organic) < 1,2,3,4,5,6,7

26 Ipall aas Aeplasticizier J)scolord! spolymerd! aie Jualy el o(4d 2l 5 )
waterd) Jaxini Jaadi U pa clia lic (i JSUia agdl

13
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aqueous polymericd) aleaidiy L) Gdl

s plasticizier & 43} =i L 5 ) 43Y dispersion
b s ol water insoluble sisSs polymer
water solvent Ju disperd a &

Aqueous polymeric dispersions

 Industrially, specialized dispersions of water insoluble polymers

are frequently used.

» They permit aqueous processing of water-insoluble polymers.

27

27
Aqueous polymeric dispersions
Examples
Material trade name Polymer Use
Aquacoat ECD®, Surelease® Ethylcellulose Sustained release
18 Wal YA J"S Per. \Lp\ixo Coatlng
Eudragit® RS 30 D, Eudragit® | Methylmethacrylate Sustained release
RL 30 D, Eudragit® NE 30 D copolymers coating
Kollicoat® SR 30 D Polyvinylacetate Sustained release
coating
Eudragit L 30 D-55 Methacrylic acid Enteric coating
Eudragit FS 30D copolymers
Aquacoat® cPD Cellulose acetate phthalate | Enteric coating
28
28
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Film coating process

» Fundamental requirements of tablet coating system include:

1) Adequate means of atomizing the spray liquid for application to the
tablet cores— (V< =8 059 s am i L)

) el g2 43Y agiation s mixing & 058 a Y

2) Adequate mixing and agitation of the tablet bed 504 35 i coating matrialJ
3) Sufficient heat input in the form of drying air for solvent evaporation

evaporation desd Gl 158 (b 5% 0 Y

4) Good exhaust facilities to remove dust and evaporated solvent.

dustd! bady S3) B4 s a0Y
evapotated solventd!,

Film coating process

Film 1s usually applied by:

 Pan coating
— Standard coating pan

— Perforated coating pan

 Fluidized bed (Air suspension) coating

coating suspentiond!

29
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.

Film coating process

Conventional pan system

» The standard coating pan consists of a circular metal pan mounted angularly on a
stand.

» Heated air is directed into the pan and onto the tablet bed surface and is exhausted by
means of ducts positioned through the front of the pan.

* The coating formula is added either by pouring or by spraying (Nowadays spraying is
the most commonly used method).

» Spraying system is used to spray the liquid coating materials, which produce faster,
and more even distribution of the solution or suspension.

31
a3 2y
L?qt‘uc) Jl ©)
ComPlesser Air ©

1 c S\ 1\ \ 1
HEATED DRYING EXHAUST AIR — o83 &\'E(\

\ AIR < -
= F b ez

coating formulad)

J sl J) pouring Y
hé jaall 5 ) caa coating fornula
Sepraying) & 4l 45, i
coafing formulad! te (i ¥z
bl g sl Gl e (i
s e coatingd! Jlias a8
alee Jgun Sual dlia 4| 5all
dryingd)

\i r ‘ COMPRESSED AIR

LIQUID
FEED

Process air

32
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alee sius Jule oS gaie A
oating pan Ju coatingJ!

Film coating process

A significant improvement in the drying efficiency of the
standard coating pan is achieved by:
— The immersion sword
— The immersion tube system
— The Pellegrini pan

33

immersion sworddu (il

led s o) gl e a jle

L Ja ALl | gel) Lgia allay claté
N1 138 5 Allal sl (e by

PAN COVER

PERFORATED SWORD

TABLET BED

FIG. 12-7. Simplified diagram of Glatt immersion-sword
system.

34
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INLET AR suppLYimmersion tubed) 5! U

/

4

VL EXHAUST
/]

& tubed! 53 7 dus system
i S tubeds (AL s iy
Ll dua azy s suspentiond)
42a JA # ) suspentiond) Jaal
O pons 5l ity (AL |
055 zo pand) alexty Al ixing
Jlae coating 4

PAN

LtiQuio

ATOMIZING AIR

SPRAY NOZZLE

RN
— AIR SAC
£
TABLET BED

FIG. 12-8. Diagram of immersion-tube system. (From
Demmer et al.®)
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Film coating process

Perforated Pan Systems

* In general, all equipment of this type consists of a perforated
or partially perforated drum that is rotated onto its horizontal
axis in an enclosed housing. Examples on this type are

+ Accela Cota'and Hi=coater. In these coaters, the drying air
is directed into the drum is passed through the tablet bed and
exhausted through perforations in the drum

* Driacoater the drying air can be directed from inside the
drum through the tablet bed and out an exhaust duct. The
coating system is applied to the surface of the rotating beds
of tablets through spraying nozzles or by pouring via
distribution pipes.

uai (e JAy = 1 5¢dl Hi-coaterd) s accela cota Ju
Cilaidll e adlay s pand)
o= e s el e Jan 1 5el) driacoaterd) Wl oo

pand)
37
AIR SUPPLY
EXHAUST
SPRAY
PERFORATED COATING PAN
EXHAUST PLENUM
TABLET BED
FIG. 12-9. Simplified diagram of Accela-Cota system.
Cr JA | sed) A8l Laf Sleall 13a gad gty o
accela cota 4313 yxé Slaidl) e allay 5 pand) 38
or Hi-coater
38
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pand) gai e el s Slaidll (e Jay 1 sedl 52 L
driacoater s 13

rh\} — —— EXHAUSY
D 13
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L N\ |
|
|

g sea
| TR,
i %

FIRFORATED
RIBS

A 5 v
FIG. 12-11. A Diagram of Drincoter pan. B. Glatl coater (¢ { Gl Air Techniox o] Ram -
39
Film coating process
Jxis 5 pandu.tabletd! e (25 J )
Pan coating exhaustd! s dring airJ)

1) Charge the pan with tablets and operate the drying air and exhaust as required.

2) When the tablets begin to tumble, half of the coating solution is applied in thin steady
stream while exhaust is Working_ coatingd! 4l Lk 5 coating solutiond! =i Jax & i (Al tabletd) Lo 2
over wettingd) 4lSde juai = 5 45Y hot aird! Jads 22 2 3¥solution
3) Air and temperature should be controlled to allow uniform spread of solution before
drying Ji el (Sase coating suspentiond) las Adle <SS 3 43Y tempd! controll.dee ) a3Y
) overwetting ey 7 4Ll 2S¢l stabletd) Ja s e
4) When the tablets are dried the air should be reduced and fourth of the solution is
added in a thin stream. = (=¥ sl ) Gr)oai 0e 23k SO G2l coms coating sold) (e sl I paill iy s
B8 10-5 oaal (55 (55 @B ) LA Chniay aa jr 3% s tabletd! e
5) The rest of solution is added at interval of 5 - 10 min.

* Process variables include pan variables (shape, rotational speed and baffling), Spray
variables (degree of atomization, spraying rate) and process air variables

(temperature, rate ..) o5 walls i ins GRS processd) s L
u pan coatingd! Bk JSs Leads () 55
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Spray application systems

* The two basic systems used to
apply a finely divided
(atomized) spray onto tablets
are:

— High pressure airless
— Low pressure air atomized

[ Droplet formation |
Atomization

S B899
o= g'pe =
LX)

Impingement

[ 1) Wetting

J

Adhesion Spreading

L o)

Coalescence

buudl S Gl 5le=r oo JSlud] JUaH &S Ayl ] 0dm i
- Atomization (d2)dW)): o> 6o Olpbd I Jilad] Cuids.,

+ Impingement (plabusdl): 05Mb ol poll o] | Olpbdll Jouog.
. Wetting (b 1) boylpiial easg g 8yl dunodlo.,

. Spreading (HLiiBl): ;ST doluwo dxbsid ,bill snos.

- Adhesion (GLai3l): abudl Lle doladl OLS.
. Coalescence (Zlowidl): su>l dids (oS lgbrny go 8puiall Olphill zlowsl.

u"jﬂ/\ Plegsw
¢ Lsiay sold) Jaan
LIQUID FEED-——>_ wﬁiﬁjﬁfg

FIG. 12-14. Simplified diagram of a high-pressure, air-

less nozzle.

sold) Jaa

AIR STREAM OulB Laxay
pere JAN G

LIQUID FEED —= adlee iy 152
il

AIR STREAM ,////\\

FIG. 12-15. Simplified diagram of a low-pressure, air-
atomized nozzle.
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BYRRBNHCOA D

Aqueous dispersion deposited on

surface ,
‘ Water evaporation and

particles packing

2/01000000000000000000
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Closely packed spheres with water filled
voids ‘

Water evaporation and
polymer deformation

pparently continuous polymer

film Water diffusion and
polymer interdiffusion

(Sl dgavl) iuciiall AAabil (55 .2
sonbio BUE ] ol Citill Joonis s Silghil ods 2uds
saddsdll Slizjr 095 Cus bl e (Aqueot ion) lall Caidll gbs e 1 ddopall +

sataall Al asi Lo o255 Lol
-(Apparently continuous polymer fi

iy b iz 2 Las paslsll Jussbu o (Interdiffusion) Joliie Ui o sasledll il>yall «
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Film coating process

Fluidized-bed (Air suspension)

coating

* In this technique tablets are kept in
motion inside a chamber by blowing
hot air. At the same time coating

solution 1s applied by an atomizing o. ¢+

()
nozzle. ”
Jexl alenioaly Cum SIS die LiSa Jleall s
o_x¢ s mixing ,granulation,drying
Jleadl 138 5 coatingd) 4ddes JOA dleaii 7 ) L
tablet s) powder bedd! Jals | s gy 7 5 43 slase
fliud S5 a3l (iid(bed
O dasd (Als 1 s Jay dryingd! 4sadinly 4l )
solvent
granulation sele (i granulation des! g3 o
1358 5 4ne | 8 Foars ligiud
coating 4e (i) 7L coating Jee! s 5l
suspention

43

EXHAUST AIR DUCT

COATING CHAMBER

FUNNEL-LIKE MODIFICATION

SUPPORT SCREEN

LIQUID FEED FOR NOZZLE
ATOMIZNG AIR SUPPLY
FLUIDIZING AIR SUPPLY

FIG. 12-12. Diagram of a fluidized bed coater.
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AIR ATOMIZING NOZZLE—> [ow Pledu

A. Topspray
(Granulator)

Spraying

C. Tangential spray
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sdis 8 N ailadll g& film coating Jes) g ¢
eealad Ao 40) el

Ideal characteristics of film-coated tablets

(455 (Sl (s SAS) sl (9 4l it (U (e (e (B (e S 68 0 sl IR A (e ALSERY 6l Sa) (s sbela (155 a Vtabletd) S S filmd) @08 '—@
and

1. Film coated tablets should display an even coverage of film
color. (Bl il sa ¢35 dad) (AR () YA (0a) 5S o) Wb a5 e oY

There should be no abrasions of tablet edges or crowns.
dall e jsiaall Jogod ! breaklined) (2t lagilde 4Lt ¢ o< coatingd) AStaw oY

3. Logos and break lines should be distinct and not filled.

The tablet must be compliant with finished product
specifications and any relevant compeﬂdial requirements.

Pharmacopia 3\
)19 paikad iy L coatingd) pJ¥
ad £ ... dissolutiond) s release

45

Coating faults and film defects

e Variations in formulation and processing
conditions may result in unacceptable
quality defects in the film coating. These
defects include:

A 058 ol LIS g film coatingdl smals ) JSUaal) (e (Sai Uy
(processing)giaill 4ules 4 o) formuladlibs

o

B ($ it 30 B L] S5t 95 1ehadn)] -

2o Loaic 1glis -+

¥

D S ans ( dpa jlai] G35 1huogl] +

I al Lo rlis +

46
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o Coating faults and film defects
Lhnmms L e el
Picking and twining

Overwetting and inadequate drying
conditions will cause tablets to stick to
each other or to the coating pan.

Common problem with flat or capsule-
shaped tablets

<ua over wettingd) s (sl dﬁe-a )
4le g film coating suspention G Qs

Ak 01 5<5 dryingd)
eq.‘&."li‘éii tabletJu J.\S\ Gesy Uil ‘5155
b Aaluss agll 4Y Al gl gy o) flate

) 13 ey Adlle

47

47
Plughic izer Yo Polymer N

F% V-—"JLM fsévr’/!Q
Lo—d  Lyeadd

s Ao Coatlng faults and film defects
&4~ film coatingd)
f..
Cracking and peelmg/’ i filmd) e s siitabletd) Jals il o S
 Film cracking occurs if the internal stresses exceed the tensile strength of the film.
* Film peeling may also occur.

» This problelrwnwis usually overcome by improving mechanical properties of the film by:
— Using higher molecular weight polymers or polymer blends.
— adjusting plasticizer type or concentration.

Ril i Film peeling 48
w— J ALaYL crakingd! JSUia (s
48 mechanlcald\ ULAASJ 43| Lﬂl_: PUCRA|] Lgl.h [EnTve adhesion

Cudas 43 oo el g dig ye Sl strenght

Culie e o AS e plasticizer
Al Lo Cus 408 polymerdl s (585 A5l (Saa g
mechanical strenght
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Coating faults and film defects

Blistering
 This results from too rapid evaporation of the solvent from the core
* Milder drying conditions are indicated in this case
chad) e el suspention coat J) dus g pm OSdryingd) 4¥ allaiy g clelidll g 5 Lale alla film coatd!
L dryingd) e s Qi Gaska e 058 ARl a5 i Lo Ll (il g cilaa jemng
Bridging
* During drying, the film may shrink and pull away from the sharp corners
of an intagliation or bisect.

* Increasing the plasticizer content or changing the plasticizer can decrease
the incidence of bridging s sas il ga 4l ) Sfilmd) W ais sl 1S5 Lus

crakingd! () i 43l Jem s (i) Comaal (S5 -
((';SJ:LA daa y alKEd Ja g pee]ingdb

49

Coating faults and film defects

Orange peel effects

 Inadequate spreading of the
coating solution before drying
causes a bumpy or “orange peel”
effect on the coating

» Causes:
— Two rapid drying
— High solution viscosity

50

oile 431 sl () 58 88 Flm) el i DU don 38 (55 s 4SS (5la
OsS 7ole @ p cailill S Al e coating suspentiond! ulis spread
(4lle viscosity 4l polyme painl 5l ¢ ) b 4ea 4 coating suspention!
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Coating faults and film defects

Bridging of logos

 Partial or complete detachment of the
coating in the region of the logo.

* This can be solved through formulatio
of the coating formula by: :
— Improving film adhesion
— Reducing stress within the film

OsSEa0Y Lis 058 Ll logo )ogo (b 5% W ba gead (35 0583 2 5Y 43 filmd) e J oShisa
s aa e adhesion & 058 b filmd) (Ses Stal Al S5 Jogid) s (i L (lie 4848
stressd! Jlis s film adhesiond) s2b ) b (e AlSEal sl Jais (logod!

51
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Coating faults and film defects

Color variation

 This problem may result from:
— Uneven spray pattern—s _ibee adbiwocdt Coaking suspenkon)\ (42

prvp A Rhed Gy 2 S

— Improper mixing

— Insufficient coating e anl s 4n s ala) sla 15l aun Sl Apulia S Lo apaSll iny
S e s G filmd)

52
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Sugar coating

* Sugar coating is the traditional method of
coating tablets

» It involves successive application of sucrose
based solutions to tablet cores.syrape(sucrose) & e coatingd! des:

* It is less common nowadays than film coating

* [t takes time from hours to few days.

» The increase in tablet weight is 30-50 %

 In general the equipments used in film coating PAm 9)&\?‘5 r’f‘ ‘e
can, with suitable modification, be used for co Yo ot 2o Qs
sugar-coating techniques.

* Methods of applying the coating syrup include
manually using a ladle or by spraying.
53

53

<

The stages in sugar coating

Compressed core Coloured coating

© 1. Seal Coat

“Tabled .
S Jie «Sealing

© Polishing 3. Smooth coating

VL
Subcoating and ! ) J /
smoothing P

~

¥ tabletd! sealing Jex: ;. an, subcoatingJ

coating Jee! (52 coatd) Jwuidl tabletd)
43l G zin e ()5 Syrpes
4sh ) 4 44 syrped)
uald tabletd! (See

ash )l sla (e e
Ayl sal 54

Core Tablet

2. Sub Coat

4. Color Coat

5. Polishing

6. Printing

coatingd) i & smoothingd

54
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Sugar coating

1. Sealing of the tablet core

A seal coat is applied to prevent moisture penetration into the
tablet core (especially needed in pan-ladling processes).

sugar coat(ladling)J) cuai Ll La gad Lealiag,

» In spray processes, it is possible to adjust the application of
the subcoats and coat so that localized overwetting does not

occur and therefore no need for sealing.
sealingd! zlss L [adlingd) ie spray processd! < 13)

55

55
Sugar coating
Examples of materials used in sealing: sing) <= s oo
e Shellac i o aalainole 1 PR
— This 1s a purified resinous secretion of the insect Laccifer lacca. e e
s Lo 28 Laila
— It suffers from occasional supply problems and quality variation- o S
— there are also stability problems associated with increased— <7
disintegration and dissolution times on storage. e sl
« Zein (extracted from corn gluten meal ) ww% l S
‘nao)
« cellulose acetate phthalate —j e \,e
. [
« polyvinyl acetate phthalate [ o salublity
A7 o Permes b i\l_-'b/
56
56
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AT = cal gall ) Aa ol K ASpan jual 95

Sugar coating

. Subcoating

The subcoating is applied to round the edges and build up the tablet size

The process is usually performed by applying sticky solution of sugar,
gelatin or acacia to the tablet and then adding (dusting) the subcoating
powder (bulking agent) such as calcium carbonate or talc to the tablets
and then drying

Subsequent subcoats are applied in the same manner until the tablet
edges have been covered and the desired thickness is achieved

For spray processes, a subcoating suspension containing both binder and

the subcoating powder is sprayed intermittently on the tablet bed
L9 sugar,gelatin acacia ( thicking solution or binder) Y=is (i) . sealingd) Jas) G
Ly g sealingd) (358 Wdig (bulking agent s subcoating powderd) W=&)dustingd cua
dusting J) by Ly ) A8kl Jas) Glée dustingd) ¢a binderd) ¢ O g ng ALkl il
daall L gl g i) gall JS A1 dlaal) s ) S) Juas g thicking solution <ubas 4N 334 7 agent
pan ladling Jes) Ll Salf 138 lad g 4350

)y G Aglay aghaal g (any aa aghaldl) g dustingd) s binderd <) U spray process Je) cual gl
tabletd!

Sugar coating

Qe oA tabletd) gl 0 5% U subcoatingd) 4des alds L
3. Smoothing smoothingd Gk (e anil 4da) Sl #lisy cla

 Tablets will have a rough surface after subcoating.

» The purpose of this step is to remove the imperfections in
the tablet surface (rough surface) caused by subcoating
process.

* In this step, few sugar syrup coats are applied (the first
usually contains some suspended particles and called
grossing syrup).

Stabletd) g o A @lé) ) g Sau o particel 42 GsS) syrupd) cuss 8 shill sl 58

o S Gl Jas) Saa Gt g grossing syruplgesd s Ao (sl Aahl s g subcoatingd!
particel 4 058 W syrupd)
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Sugar coating
4. Coloring

* In general colors should be added when the tablets become
quite smooth.

» Syrup solutions containing the dye are applied until the final
size and color are achieved.

 In the final syruping or finishing step, a few clear coats of
syrup may be applied.
13l il B B S 7y (A S 131 L ATY (ol Caday aS U luaa grdaal) 40 S Lal

Gl g AE GS 1 # sad e o G (1585 Sl 385 £ Gl i
AYL AARL Al LA A Ciual (Saay 59

Sugar coating

S. Polishing

« Tablets are moved to the polishing pan and
solutions of beeswax or carnauba wax in
suitable volatile solvent are applied until the

tablets become shiny.
zo <us tabletd! 4 aali Ly als el (sle
anll e Ldasy s waxd! ) 4y eole cuas

&bl e

60



Sugar coating

6. Printing

« [t 1s a common practice to identify all oral solid dosage forms with a
manufacturers logo, product name, dosage strength or other appropriate
code.

* For sugar coating such identification can be done only by printing using
special edible inks.

(i oile) ol sl g 135 5had Al sl

JOU QB s Jaatiad o 3¥ Sua 61
61
. splin -
Sugar coating problems e
Cracking, chipping and splitting of coatz 341?%:«:&%
. . . Sz Ak Gl (brittle)zls
L AT S | — 4l
Sugar coatings are inherently brittle -
 Tablet cores that expand cause cracking. = < ¢ [expantiofestians s st 2214
« Expansion may result from:
— Moisture sorption —s = s/ CRTS == e
. 4l L) Lo J ) ol (1 gl ) Lo (5 5) LgaasS) (52 i Lemsi tabletd) dae ! s
— Stress relaxation Of the COTe = sl w s s i) 6208 55 J o S s 0S5
S35 20T 4l (Saa tabletingd) 2 ol coating Cilee 13 la Glie Leana -
* Addition of small quantity of polymer often helps to improve
structure integrity. A Coabng dosl L 50 LY
st c2r1z) <A Poljuer b i) 5\ (2D
s
62
62
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coating problems

Twinning

* Results from drying after sticking of tablets.

Non drying coating _
* This a result of sugar, inversion. °" : ' e ww'
B)\); Q\;)J Ala e (N} ?C.AA sucroused! Lilaxin Lial weet) fuctose
fructosed! s sugard) (w4l JISEY J oy (Sas Al

) pebas adliall Al s 50 W 2sugard) Jsda 5 glucosed) s
AL all S 63

63

Sugar coating problems

Uneven color ot
(g5 b Coaliny Jigyicd _
Causes: u»\wdim -

 Poor distribution of coating liquids. s

* Colormigration of water soluble dyes while the
coating is dried. l

WLl w- Unevenness of the surface of the subcoat.— 5w D)
OUE

Rlsaong ) wese  Excessive drying between color application can &

C)’L\ _/’1\_44 : 4_\}1.: J\);«_ﬂA)J‘ALJJuSdrylngg_\Loc }S.I
= cause erosion of the color layer— =2~ ~="7; T i,

.e o )m L JS““S T0OSI0
S| > Marbling R

;/z;_; » Itmay result from rough surface after smoothing
so that the thichkness of polish layer varies

64

64
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Sugar coating problems

[Blooming and sweating

P
e This result from residual moisture. K /’
* This mositure can diffuse out and affect ' l
the product quality.
Original Blooming Original Blooming

» ‘Moderate levels of moisture egress causes
the pOIISh tO take. on a fogged (fade) BLOOMING: FADING OR DULLING OF A TABLET COLOR AFTER A
appearance (Bloomlng), Ul?AA JA-lég PROLONGED PERIOD OF STORAGE AT A HIGH TEMPERATURE

* Higherlevels of moisture egress the
moisture may appear like beads of
perspiration (Sweating) which may cause
tablets stored in closed containers to stick.

65
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Press coating

* The technology of press coating differs from the film and
sugar coating techniques.

* Press coating involves the compaction of granular material
around already performed core using compressing equipment
(specialized tableting machine) similar to that used for the
core itself.

( performed tablet)s jall tabletd) cus
Gilee ¢l g granular materiald) ale uSs
coating

66
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I: Prefilling the half amounts of outer coating materials into
the die.

[I: Putting the inner core tablet on the powder bed of outer
coating materials.

[1l. Centering.

IV: Filling the residual half amounts of outer coating

materials.
V. Compression
VI. Ejection of press-coated tablet from the die.

Ao Axa=st A=l B5000 HAaoS A5 oldo o
(Die) JIEI S Eam sl

Inner) cA=SIodl GoLall Ji551 o - A Lo l=adl Soladl =
a5 (B5959 WEiwo 3=l (Core SIS S, o

B mEe oA O e ST Folo—ul CSMaS Slaiie =u505 Glaas
Toles L JLAI ca o le=Tl Bao— e oA Jo—

Br00s o wrBaiodl CAaoidl ASLS) o SlsmJls (sol=Jl 5Tl Ealass
A oI oA (595 waal=idl CB eIl Jo UL AT oA

ompression ST s ) Bod; sol=l S ol oo AT oA me Soodl oo
A IO oL A Jo— Ss00ad1 Ao So—Is A=mind Lo

(Ejection) =i,=3I =2SoU AL S ol o= S leul (Slaidl mmsiadl Ae Joeo—Jl
cELlEUl (I Sleidl Al ol oAl B Sl Lo sB) Aiamil)
-

» Press coating is used mainly to separate chemically incompatible drugs.

» Two steps of press coating can be used for perfect separation between
two ingredients by an inert middle layer.

» There has been increased use of compression coatings for the purpose
of modified release products (e.g. Adalat® CC).

N The disadvantages of the process arise from the complexities of the
> o . L mechanism used in the compressing machine.

e 556 2o 2 chemical incompatible $i589 2drug gis OsS Lal A8 jhll sl Jaxiod (Sas

159 uanflany gdd Gan 9l ab 53 ) (e ol G 4l Gy diuratic Axe (S ik | g8 Jes) g

48 4da Jary g diuraticd) cuae (e g (inert middle layer) Al diuhy Jie 4le Jany g bl
presscoating e 43kl s 5 2J) agde il Halyg gy Lo 9 5L 7)) L did scoatthg

s3xall Jua gi 4all La J ) Sia A2y immediate s sustaind release ( 0155 193 (2 98 <

68 Cra cilpaS adlt L 7 sustaind o8 5k Al AGdal) A3 4pal) il g Jaids ) immediated)
Adalat J) 192 ) Oimaldd) (pa Ciadiiu) élaa 9 ) gol)
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Standards for coated tablets

* In general pharmacopeias have similar requirements for coated and
uncoated tablets, the difference being that:

— Film coated tablets must comply with the uniformity of mass tes
unless otherwise justified and authorized.
— Disintegration test
* Immediate release tablets
— Film coated: 30 min (except for enteric)
— Other types of coating: 60 min
— The test may be repeated using 0.1 N HCl in the event that any tablets fail to

*&A’_\M Al claa 13)
disintegrate in the presence of water. ?Eld‘é o M"&“, C” sanlls 03 5m o \’;Lln }w;
>3\ % L s Enteric coated tablets e il A ECL gy
,\_.%J\;:xuu?.:’ — A challenge test in acidic medium (e.g. 0.1 N HCI for 1.5 - 2 hours) is done,
el where no disintegration should occur. Then the tablets are transferred to
. g . . . . . .
buffered medium where disintegration should occur within 45-60 min
69 eV s i La daaldl 5 5Y Cua dd a4l Jasy s HCL < enteric coatingd) =ad) 5 2 Wl

Ofiebud iy delu oo L8 HCLAG W)
483 60-45 3 el =38 5 3 Lgiebu g slaally phdl 40U ph 4l buffer @ ledass el aay

Coating of multiparticulates
e O5a0) 0= ol
coating #¢ll J sexegranuls( powder

e Multiparticulates, often referred to as
“pellets’]  or [“beads’] possess many

benefits compared to conventional non- \ @
disintegrating tablets. T

| They may be used in extended release or
elayed release dosage forms.

70

70
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Coating of multiparticulates

Advantages of multiparticulates:

* Their small size (typically 0.5-2 mm) allows them to pass through the
pyloric valve. Therefore, the GIT transit is more consistent than that of

tablets. sVl duats pyloric valve (e B 43) oo Wi laa s particel ) paa 43 Ley
Ll gine Jaiti saxall Lal glaa™U Cj).u | gall aus analal) tabletJL-sazall 3\.5); O )J:':.ﬂ\ u'a.i.)(cl:.db

» They allow the release to be optimized for individual drugs in a system
1 : 1 (i sanally Jaiy 1 sall 138 (5 ffec S S shad drug 2 aadin) s
dellverlng tWO Or more aCtlve drugs extended coating s ellt;rlc Loatm::; ;\Atl\i-lb 1;1_l‘nednt;uf)$imtmfgd‘

2J) Coadin) Sl g

134 5 chemical incomptable 555 Z?mg Jl (Sass

» They are less likely to suffer from problems associated with film failure
or poor coating uniformity.

* Whole non-disintegrating tablets can potentially lodge in restriction

within the GIT and this can lead to ulcerative mucosal damage.
085 g omally 38 e a9 dall  Jxapremature release 4l L &Sy (Sas enteric c%tlngdb
055 (San 43 Lo et i yall JSLie Jans 138 5 ool i A e L yaomy (S (h LoVl
de ally sl clall aan 43V o el 0585 & jle 0¥ J8) i) (gla peletdh o s Zdle dosed!
Jil L
@l e 8 g dill ) Ae jall 48 Cus dose dumpingd) 454 & extended releasedb
g;&dydymlemamyuu@}&\,qnmy );\LAU}S.}QSAA\M}D.\A}D)ACJSACJ&}A
OS5 G filmdb 485 We s(immediated) ) Uie Fim) s ddle o 857 dosed) (s
pelletdb sa g sa (e AlSE (gla a S 024 ) s0lUbiltyd!

Types of multiparticulate

* Drug crystals
— They should have appropriate size and shape—a AT N
2l dw \_&»A
* Irregular granules
— These can be coated but it is difficult to achieve uniform coating thickness.

afan/ 3o Spheronized granules
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— These can be prepared by extrusion/spheronization or rotor granulation.

. carrier 055 ¢ cored) Cus Ll coatd) pSe
* Drug loaded nonparells drugd) o550 coatds sucrosed) s starchd! (s

— These are preformed spherical particles about 1 mm in diameter consisting
primarily of sucrose and starch.

— The drug (dissolved or suspended in a suitable solvent containing also a polymer
binder is usually sprayed onto the surface of nonpareils and then they are film

coated.
b ]?ihnitablets ( 1 '2 M) solvent s suspention s | sall dexs (paza s (5550 J sV carrierd)
carrierd! e 48 x5

i a .



I Regular f Drug £ 3
Granulate 5 Crystals L
—r -
w |

Drug-loaded Non-pareils

Fig. 33.10 Examples of film-coated multiparticulates.
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Process for coating multiparticulates

« - Traditionally multiparticulates were coated using pan coating
processes.

» Today fluidized'bed coating is preferred because of their ability to:

. . . o o . . . IREN dS
= Enable discrete coating while minimizing the risk of agglomeration—__ ;=
@ Ensure that coatings are uniformely deposited on the surface of each << ==
dﬁg/\—e;‘e’multiparticulate in the batCh. Spraying Rolling g;‘fiigi%ing Layer formation ngélomeradj
tion
o - )~ - .
o vlﬁ, ) ) l ) ) ; -
N — Q - —>
J
Starting Binder Liquid Solid First "Onion"
germ  droplets  bridge bridge layer structure

Powder
Fig. 2: Principle of Powder layering
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Other coating methods and technologies
* Dip coating

— Tablets are coated by dipping into coating solution.
— Not commonly used nowadays.

. . - “ 3 \ 3 - . /
« Hot melt coating OsSizosade s a sl a da o e skl melt Jen
= Melt is sprayed and not solution

= Materials used (M.P. 55 -65 °C): beeswax, synthetic monoglyceride and
diglycerides, synthetic spermaceti.

(Z Fluidized-bed coating is preferable.

» Electrostatic powder coating process

— Uses principles similar to those used in photocopying.

75
75

Gelatin-coated tablets |Emloe |

JSb G gasw) ol Ay o bgsuao poyd 1)Kl
(Usuns! 2l dggug duml

W guns)l a2 (1]3) s p20i dozs 1(pnal) 8jaadl -
. . . . eloall dxeS i e 530
» A recent innovation is the gelatin-coated tablet. |

4>L«.¢ 3G elan OIS Loging dcjso 8)054] 0555 Wgaus]
» Advantages:

ST

— It allows the coated product to be about one-third smaller than- .5 \\:. ::i o
200 mm
a capsule filled with an equivalent amount of powder. "‘;I _’:";He Jflent cshas
— The gelatin coating facilitates swallowing,

(comn \eo= Osbs
— QGelatin-coated tablets are more
capsules.

tamper evident| than unsealed

«_u;u)&u\@)\)Aa\C)uL@_n.\sm}n_\L@;J\JSwUSMAA_\;J\M‘y u.u_m_u...a
(‘3"\ d.@.m&\ Omalad) Capsu]ed\ oo o caniai) L Ll o

T s — -
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( WEIGHING |

[ BLENDING INTRA GRANULAR MATERIALS J

!
GRANULATION |

g L e
—_—
o
—
I ]
—
[ compression iNTo TaBLETS ]
[ v process controL TesT | - — N
( COATING/TAB \
[ wprocess conTroL TEST |  —) \ 7 j

FINAL PRODUCT

Types of Quality control tests

1.0Official tests

Weight variation test

Drug content

 Disintegration time test

Dissolution test

2.Unofficial tests

Thickness
Hardness

« Friability

Organoleptic ChAIACICES
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Parameters and frequency of In Process Checks for Tablets (Coating & Polishing Stage) TABLEC
Tablets for In process frequency and sample size during Coating & Polishing
Sr.No In Process Parameter In process checks by Production In process checks by QA Sample '(‘):CMIN =
After each coating cycle/ every 30 min
1 Physical Appearance and at the end of lot/ batch and after 20
After each coating cycle/ every 30 min
2 Average Weight and at the end of lot/ batch and after 20
polishing. QA person shall be done
: in-process checks as per
3 Thickness S outed fabiets slier polishing of oV instruction given in BMR. 10
4 Tablets Breaking force Coated tablets after polishing of lov 10
(if applicable) batch,
5 Disintegration Time. Coated tablets after polishing of lotf 6
6 Diameter Coated tablets after polishing of lot/ 10
batch.
. No. of tablets
7 LOD of Tablets Coated tablets after coating of lot batch. equivalents to 10 gm.
Inlet, outlet Temperature,
8 Spray rate,Pan RPMand | Afer each coating cyciesevery 30 min 20
weight gain
Note: In process checks shall be carried out after machine stoppage or breakdown.
78
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Sugar coating example

79

Subcoating Solutions

Formula Variation

1 i

Gelatin _
Acacia-

Sugar, cane -
Syrup, corn
Syrup, USP
Water, distilled

60g

1500 g

10L

54kg
2.7kg
53.7kg

450 g

450¢g IE
3.785L
443kg

Subcoating Powders

Formala Variation

I u

m 11 v Vi

Kaolin

Dextrin

Cocoa powder

Calcium carbonate, pptd
Sugar, cane, powdered
Acacia, powdered
Starch, com

Talc, USP

Calcium sulfate, NF

225 kg

112 kg

60 kg

41kg 112kg
0.12kg
1.35kg
023 kg

185 kg

480 kg
240 kg

722 kg

40 kg 09kg

6kg lg (
0.9 kg 60g

Syrup Solutions

Grossing Syrups

Heavy Syrups Regular Syr

1 s I

I n I

Colorant

Subcoating powder

Calcium carbonate,
light

Sugar, cane, powder

Starch, corn

Syrup, USP

Water, distilled

q.s. ad q.s. ad

22.7kg

g.s. ad

7.75kg  69g
22.7kg 572¢g

1.36 kg 69g
227L

136 kg

76 kg 290 ml

q.s. ad q.s. ad q.s. ad

273kg  181kg 85g

3785L 256kg

g.s. 100 m}

Polishing Solutions

Formula Variation

Wax, carnauba, yellow

0.09 kg

Film coating

API

DC vehicle
(Diluent/Binder)

example

DC vehicle
(Diluent/Binder)

Disintegrant

Glidant

Lubricant

Plasticizer
solvent/Plasticizer
ilm-forming agent

Coloring agent

Opacifier
Solvent

80

Figure 9. Formulation of cyclophosphamide sorbitol film-coated tablets.

Beeswax, white 0.09 kg
Wax, paraffin 0.02 kg
Naphtha . 3.785 L
INGREDIENT TABLET CORE/  qu ANTITY (mg)
COATING %
Tablet core
Cyclophosphamide 53,45 (50 mg ™
22
monohydrate anhydrous)
Microcrystalline
cellulose (Vivapur®) 43 102,00
Anhydrous dibasic
calcium phosphate 31 75.00
(Anhydrous > 240 mg
Encompress®)
Sodium sgarch glycolate 25 6,00
(Explotab™)
Colloidal anhydrous >’ 270 mg
o . 0,5 1,15
silica (Aerosil®)
Magnesium stearate 1 2,40
Coating
Sorbitol 17 5,60 ]
Glycerol 68 22,42
Povidone (Kollidon®) 5,2 1,72
> 30 mg
FD&C Blue No. 1 0.09 0.03
(E133) Aluminum lake ’ ’
Titanium dioxide 0,7 0,23 _
Water 9 3,00 -~
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Pyl | lP«pJ cule ) Types of Quality control tests
; i W 1.Official tests — Complandel ~phatragopia\
Gl g sag e + Weight variation test
™~
S Wy e h) + Drug content
Syrup, com 450, 1
3:"’.;: E‘:M 10L 43k s 78 *}? ¢ Disintcgralion time test
@ "o i Fo e ¥on b * Dissolution test 3
‘\. 1 u m v v [ Fl §+¢P o & 2 b_\gyp\ @/\\L’A
{
dued V\S) M/ J\AFA’Z / Sa\lx Ecmm;ma EE 185k Qc 1-: ¥ - ’q,.,o‘ u,,gﬂurq\ N o
Sugar coating example &g 0 oweme , Co 2Unofficil tests
s i N T * Thickness
T Usp P A FINAL POWDER BLEND
Calcium sulfate, NF ' (ADITION OF LUBRIFI « Hardness
SIS U G ressing sotig T e el [Cocrer ] oy 7P Y7 + Friability
v oty T MR .
b SN BN HE. BT [ N Organoleptic ChACiErS
marona) 775k 69 " p
‘Sugar, cane, powder 136kg 27k 572g 273kg  181kg 85g B b k
o BF oo — To tse. Thespedal L. bo beser
‘a“ Water, distilled Tkg 290ml g5 100ml
= sy :
1
Wax,camauba,yllow 009k al : )
While 0l 7 P . @P)\’ as))| -l v Y
= & Gols gyoma V3
79 ~ | =
, N
U Parameters and frequency of In Process Checks for Tablets (Coating & Polishing Stage) TABLEC
TABLET CORE/
. N INGREDIENT o QUANTITY (mg) Tablets for In process frequency and sample size during Coating & Polishing
Film coating — Same Guanity
Tablet core Sr.No In Process Parameter In process checks by Production In process checks by QA No.
example ap| | Cyclophosphamide - 53,45 (50 mg D Aler each coating cycke every 30 min o
monohydrate anhydrous) 1 Physical Appearance | and at the end of lot batch and after 2 - -
DC vehicle | Microcrystalline 43 102,00 B s Gy Whoue
(Diluent/Binder) | cellulose (Vivapur®) ’ 3 Average Weight mzm:::‘;’::";':: :"n:" -
Anhydrous dibasic 5\l ol ) Suaed el By 2-37 il o1 | POISHIG. QA person shall be done
h h )l S )2 L]
DC vehicle | calcium phosphate a1 75,00 s Thckaess Coated tablets after polishing of lot In-process checks .;&.I' po
(Diluent/Binder) | (Anhydrous ’ b 240 mg batch. etruction gven I DER.
. Encompress”) N ﬁnum Breaking lat:o) Coated tablets after polishing of lov 10
Q R Sodium starch glycolate 25 600 (I apphcable) hurdness | Datch.
' (Explotab®) i ' Coated tablets after polishing of lot
2 qush cizev” igant | oo arhydros 08 e 7~ 270mg oA Ko Ic' k:« Diets afto orou :
J_J__& silica (Aerosil®) ’ ' 6 Diameter n:n.( ~ tablets after polishing "
3 Lubricant | Magnesium stearate 1 2,40 [ No.of tablets
S Gl cog S S | oo o ot o
waher Solble Plasticizer | Sorbitol 17 5,60 %ld N ::'.‘;‘:::‘ J:""'m':; After each coating mm every 30 min 2
d’g solvent/Plasticizer | Glycerol 68 22,42 Soel weight '"'I and at the end of lot
iim-forming agent | Povidone (Kollidon®) 52 172
FD&C Biue No. 1 - %omo
" .
| I \‘\j Coloring agent (E133) Aluminum lake 0,09 0,03
“q‘“ )(‘ U)“[ u‘FA’ & Opacifier | Titanium dioxide 07 0,23 _ Note: In process checks shall be carried out after machine stoppage or breakdown.
q‘, N “ ! 5 Solvent | Water 9 3,00 .
= Figure 9. Formulation of cyclophosphamide sorbitol film-coated tablets. 78 s
hb'd’gﬁ“ Coaing Mo

i B 5 \aej 10
A




