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Coating of tablets and multiparticulates
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» Tablet coating is the application of a coating material to the exterior of

a tablet with the of conferring benefits and properties to the
dosage form over the uncoated variety> i oot
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Coating of tablets and multlpartlculatem&m 013 s £

Types of coating cobslall delioa oy ujm gl
Lale 19yshg 83¢a¥ s alshl [gas]
Film coated tablets  Sugar coated tablets.”

There are three main types of coating:

Dominantl. Film coating: for tablets, multiparticulates,

capsules, ..
2.8 tin
i ugar coating
bt = 3 Press (Compression) coating
2 & 3 For tablets only
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Features Sugar coating Film coating
Tablets mwz‘,_g‘, w\r,_u Suger N/ lago JUllly,con b3 0t
Appearance 14 Rounded with high degree | Retains cdntour of orlg‘_tl*al 918: 3 : ‘:'J: Corempblel
of polish / shiny Usually not as shiny as sugar coat types
Weig}.lt increase due to coating 30-50% 2-3% s IYin 1 2poghy 03230
materials
Logo or ‘breaklines’ Not possible ‘&2 55 2= Possible  dazteaw
Other solid dosage forms Coating possible but little | Coating of multiparticulates very m&gm
industrial importance important in modified-release forms™ =t~
eblet  svou
Process
Stages Multistage process 20-3 | Usually single stage
Typical batch coating time 8 hours, but easily longer, 1.5-2 hours
Jolg 159 “Uteo)
Functional coatings Not usually possible apart | Easily adaptable for controlled release
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Reasons for coating of tablets and multiparticulates

1. To provide protection of drug from environment, especially light and
moisture

@i 2 To mask taste, odor or color of the drug — ¢9/220¥/ & Qs e 0l 3

3. Masking any batch difference in the appearance of raw materials @s v s . st o
fim %4, To modify dru ug release: Codting ga> 21503 Jo @ Qb 7L / S CYT S pp2 n s viect)

b _pporelease. ) Stbk:
1570 ey i e Delayed release (ex. enteric coating to protect the drug from the gastric environment

Ph-gds of the stomach or the stomach from irritation caused by some drugs)
" Extended release properties. » @YY/ 8 /2h 5 yier ) Sanl

Y 5. To gid in identification of product (i.e.colored coating) — ./ ¢s..i 2s che 3o apic
lgo 28 4>6.  To improve tablet elegancy o
7. To facilitate tablet swallowing a2t o5 unoaed 25 034 Vsl c5ae

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 = wymer
* 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 is either for:
— immediate release (non-functional coating) or wetber soluble-+ Filw )]s

— modified (delayed or extended) release (functional coating).

release UL ,,54))



Film coating

Advantages of film coating

1) Reduction in coating time zoipy\ zi.s

2) Usually single stage ]

3) Small increase in tablet weight 2-37% JikaL;

4) No significant increase in disintegration time _z< &uzs|gl/ SdoGizl)

5) Less chipping and cracking contivy 3 o Pisintegaation b el
W
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Film coating

Coating suspension formulation
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* Plasticizer
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Film coating polymers

Ideal characteristics of a film forming polymer

Solubility

» Polymer solubility is important for two reasons:
— It determines the behavior of coated product in the GIT.
— 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 limited or no solubility in aqueous media.

2> release Jjyqter seluble 15l
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Film coating polymers
Ideal characteristics of a film forming polymer

Viscosity

* Polymers applied as solutions in a selected solvent should have

relatively low viscosity.  Coating Jbr JSZIL Joul Jow U\'Sasi\‘)
) S hdet i ode

_)fw-.‘ Ne2zle \\ 2\;\\:—\)\.5595“1 ALIAC IR c.:a-\—(v:j N sl & \wej Js! s le
* High viscosity complicates the product transfer of the coating

liquid from the storage vessel to the spray guns, and subsequent
atomization.
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Film coating polymers

Ideal characteristics of a film forming polymer

Permeability expraate.

* Film coating can be used to optimize the shelf-life of a tablet
preparation, as some polymers are efficient barriers against the

ds=— 5=\ 24 permeability of water vapour or other atmospheric gases.
VAL )

? ot » These properties vary widely between the individual polymers.
/380lution

» Polymers for extended release coating should be permeable to water
(and drug in conventional systems) 0% @) &4 ;ﬁ’ o
R~
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Film coating polymers

Ideal characteristics of a film forming polymer

Mechanical strength

Film-coating polymers should possess suitable characteristics with respect to:

s 14! s Film strength, which greatly affects the ability of the coating to resist the
?—J\°_ ~ mechanical sfresses to which it will be exposed during the coating process and
e WY quring subsequent handling of the coated product.

Cottity L Film flexibility, which imparts similar benefits to film strength and minimizes

-"‘5“ = film cracking during handling or subsequent storage.
Chippirg ol Laclnae ¢ ok I Defert 3le . .
» Film adhesion, which 18 necessary to ensure that the coating remains adherent to

the surface of the dosage form right up to the point of being taken by the patient.
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Film coating polymers

Ideal characteristics of a film forming polymer
The film forming material (polymer) should also have the following
characteristics: DB smosth 5 Jebecks oy Leld ¢ sl
« It should be capable of producing a continuous elegant and smooth film.
* [t should be essentially with no color, taste or odor. Coaved e 355 WL
f 0A2 (/PWe Tt should be compatible with common coating additives
inferackion . 1t should be nontoxic and pharmacologically inert $—ec>9> inert e swger I

. . ) . SSAN
* It should be stable in the presence of heat, light, moisture , air, and the /

substrate being coated (no change with aging).
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Film coating

» Combination of polymers may be used to modify the film properties.

» Many water insoluble polymers are available as aqueous dispersions.

So\N L Cootivg Lav M6 S BN Es08 \ D lreevion p2> ' csos)
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* Some polymers are efficient barriers against the permeaability of water vapor
and atmospheric gases, therefore they can be used to increase the shelf-life

of tablets
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Types of film forming polymers

B

Polymers for immediate release ald oo =
Wu\ose . . .
a5+ Cellulose derivatives ~ Sewmi Hynthetic
g Y — Hydroxypropyl methylcellulose
+ Soluble in aqueous media and organic solvents
* Form good films
— Methylcellulose pely Secchandeises)le celulose I
— Hydroxypropylcellulose .
— Hydroxyethylcellulose g“:'_r‘\ polymerly sf glucsse i,
— Methylhydroxyethylcellulose
« Vinyl derivatives Sytheti—
— Povidone (polyvinyl pyrrolidone, PVP)
— Copovidone (A copolymer of vinyl pyrrolidone and vinylacetate)
— Polyvinyl alcohol (PVA): exhibits good barrier properties to environmental gases and water vapor
* Polyethylene glycols
. . .
Ammoalky'l rglie_thacglate copolymers (Eudragit E®) s
L Coof
15 . - .
FAN QW 2o Sgon ol 5, Claol (e S glncose 3
i CH,OR OR ] B CH,OR OR —
O, o 0. o
OR OR
OR OR
i P o — | o L
OR CH;0R OR CH,OR
. L .

R is H or [CH,CH(CH,)O
where R is H, CH,, or CN;CH(OH)CH, [CH,CHCH)OLH

waker Soluble > 2525 o\ Bl

&1 oM > (Hydroxypropylmethylcellulose Hydroxypropylcellulose
(Hypromellose, HPMC) hJJ“'ﬂ AW 3o md‘hj' gl
PR
H H
<|3— (CHz—O—CHz)m—ClJ Polyethylene glycols
L L w ater soluble_?
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Types of film forming polymers

Sustained release polymers s water s°\ubcl{7)w,'u
* Cellulose derivatives
R:E¥ny) — Ethylcellulose

— Cellulose esters (cellulose acetate, cellulose acetate butyrate)

« Methylmethacrylate copolymers (Eudragit RS®,
Eudragit RL®)

» Silicon elastomersjw.&z/ tnsolulsle_
* Polyvinyl acetate

17

CH,0R

OC,Hs o
; /B
OR OC;Hs R= CHC R'= O
— -n
= R =H, COCH,

-n
Ethylcellulose

™ ] OR CH,OR' OR CH,0R
CH,OR o o © o
? — OR or OH oR'
) )
CH;0C,Hs o o
O CH,0R OH OR R

Cellulose acetate Cellulose acetate phthilate

aromatie

18



Types of film forming polymers

Enteric materials
s, Phthalate esters

S Cellulose acetate phthalate (CAP)
— Polyvinyl acetate phthalate (PVAP)
— Hydroxypropyl methycellulose phthalate
* Cellulose acetate trimellitate (CAT) - <
. . . . & A :
» Methacrylic acid copolymers (Eudragit L®, Eudragit S®) £ ofganic 994 acd
» Carboxymethyl ethylcellulose (CMEC)
* Hydroxypropyl methycellulose acetate succinate (HPMCAS)
Fer 2 \’ZC.oc\'\ 3
wa rey x
Seluble J’ th]’ 1\ °;‘7r::;:s * Ao 19
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Enteric codled T phihalate x
[ ] B - ] CH,0OR’
CH,—CH CH,—CH CH,—CH . o——
(I> LH /—(l;\
: :clz_o <@> CH,0R
c=——0 B OH -
] R = —CH, — CH,CHCH, —CHZCHCH3
OH
- Bt BB
ACe
q(e\_“k e ?3 C xR < R =
<.y, Polyvinyl acetate phthalate
o Depending on the phthalyl content,
o b)e" * * rawill vary with[Alin mole percent. = e Aoy

ml:x -k Hydroxypropyl methylcellulose

wsw \ygs Lhe acetyl content[dremains constant
R ' phthalate

vessze \gszis,  depending on the starting material.
Ak ag
bo | uo
8o | 20 . N .H,' |a-|-(
50 | 59 \ av(atton QJ:)O_\ Ph Hl"l'ﬂ‘\"&_)l Coen CooH |, thyl Ve les: th 01 4
Sxtraiy =7 7 content

~ pretonsbed p= 1.2  Tadb

.- . pAD -—Cco‘ H =64 (Wah
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= 05 H 3lesy Depriomted = Enterc velete
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M‘[/ ﬁ“‘%ﬂ‘:’-% * E water Seluble
Oy 3l Eud Yag it s sustoines/
Entevi
oL R R® R' R
Towieain | | | | e
Se\able ] __T_c“z_‘l’_c”z_T_c”z_lc_c“z__ Farly Bople anTl Sl gt
Enteric d‘w <|:=o T=° <|;=o <|:=o
, o) o) o) o
cod s L L L
O“ R2 R" R2 Rl
L dn
For Eudragit F: For Eudragit I For _Eudragit RL and Eudragit RS:
RI,R3=CH3 pamine and Fudragit S » g, &)~ M, CH3
R2 = CH2CH2N(CH3)2 R1,R3=CH3 amime R2=CHS3, C2HS
R4 = CH3, C4Ho R2=H R3=CH3
] R4 = CH3 R4 = CH2CH2N(CH3)3+Cl-
3" amine - unjonized
21
1 R 3 !
B (‘__",_.— L cevelesse New LT RS LRL -
Gor IR P G II_2r 2l > &550) -
(|3H3 ?Hg (|3H3
Hf CHy—C—CH—C H Hf CHy—C—CH,—CH H
? ¢ ? 9
CHa CHs (or C4Hg) CHy CHj (or CoHs)
(|3H2 ?Hz
N(CH;,), "N(CHa); CI- A
Eudragit® E Eudragit® RL & RS
|CH3 CHa CHs
Hf CH—C—CH—0 H H+CH,—CH—CH,—C H
o o ° ¢
CH, n CoHs CHs /,
Eudragit® S Eudragit® NE 30 D
Figure 4.3 Strutctures of selected Eudragits®. ”
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Stands ) ST S

Plasticizer ., _.
Do g
» These are agents used to improve the quality (flexibility, adhesion) of
film.
« They decrease film brittleness. ¥ <T-1%=8

 They should be soluble in the solvent used to dissolve the polymer.

B, \ 9>t
* Mechanism: They fﬁ?egpose themselves on a molegular scale between the
polymer strands thus permit them to move more freely. 3 As apartitle 2

malemlluf =17
Polymer Plasticizer . s 23
r \'3\‘:1 Wl D2 s%mnfs Won s
23 25125 B85S ol >
elashe 1T
Fablel 3 a4 BAS 4b
Plasticizer
2\
 Examples wetter Seluble waterinsonlole.

water sewble. polyhydric alcohols: Polyethylene glycols, Propylene glycol, Glycerin
wqh;olublé)‘ Pél«’"'dj‘ PL:‘"J
— Oils: Castor oil, coconut oil, mineral oil

— Surfactants: Polysorbates (Tweens), Sorbitan esters (Spans)

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

24

24
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Colorants

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

» Pigments have advantages over water soluble colors:
s s ber ! \
. m p; H -- -
— More stable towards light posle 4"""’3 o J_t: T A T
Lebe 0 (—Provide better opacity and covering power

— Optimize the impermeability of the film to vapor

 Examples: iron oxide pigments, titanium dioxide and
aluminum lakes.

Ol color ) \dplend calors ) G blend  GSes =

25

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:

— Environmental side effects

.. : 23018 &l
— Safety (toxicity, explosion) >
Jl=_ Financial polymer
— Solvent residues in the film (impurities) immediat Sustained
Nts G55 34 tet Immealiate .
W-Soluble. ot Joa g
) - - . - g 8 o s WP
JsP & Tl o\fl%li\lj IL water J3KT, :s::l\; i;’:\:ﬂ- 26 Enbexie- oy <t
26 VAL ULT, o epPpsc UWeg)os i
Ny oy 2A 5515 (O b\ 2! Derimtives Nias)

G WPME s ow 4
13 (o) waker soluble = g o\ ¥
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Aqueous polymeric dispersions —»  Supt o
2t/

[Polymer plasheizer + Selvent

* Industrially, specialized dispersions of water insoluble polymers

are frequently used.

» They permit aqueous processing of W polymers.

Me}ll/ t“‘jl | Chach [ 057 | Tsoprpaval [ Chlodorm | Ethmel owunte |
e‘l'm SolvenY

[Llinlne.ss I e Xe  « methand J|_"27

— ) 08 indYUiue N\ aas coma~_3 [ Yesidua\
s\ JLipess L\M_ah\ 3‘/);‘/ loss a\-J > ] — ‘|-¢5«(-S°W“+ LYo sewvert ) ,"J‘:‘.’:’.‘-"‘f

Solven T J) B 020,50 o Lars oo 14

- aLS Aqueous polymeric dispersions

Examples
Material trade name Polymer Use
Aquacoat ECD®, Surelease® | Ethﬂcellulose Sustained release
kaJV’o phoblc = Sughuined CO&til’lg
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 acefate phthalate | Enteric coating
estar 8
v
28 weak
Acid-Base S &
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Film coating process “*7
J_)-\.})\ Selventy| #_}
) ) _ impwnkie oy I )3 be 150,
» Fundamental requirements of tablet coating system include: '

m) [mivr 1) Adequate means of atomizing the spray liquid for application to the
tablet cores ’! Pourig

2) Adequate mixing and agitation of the tablet bed
3) Sufficient heat input in the form of drying air for solvent evaporation 2, Jr2-
—_—

el S
4) Good exhaust facilities to remove dust and evaporated solvent. ot
CinadTS |, Vol hiking s ] S 2 e

29
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Film coating process

Film is usually applied by:
 Pan coating
Convenlvond - gtandard coating pan

— Perforated coating pan

 Fluidized bed (Air suspension) coating

Binone

Yiv one — ™ MV‘J + a(«hw\w\-\'m -\-&V‘a(\«j *CM'hj
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Film coating process

Conventional pan system

* The standard coating pan consists of a circular metal pan mounted angularly on a
\W . - -
stand. Gloor 220 &5\

* 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.

. - NS ’
A NG Yo s PP NV Ao 3 s
* 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. .
‘ WL ponder
g 050 \eger N Reps 1y / bed
P 85 comig Nagee N /1y 5oty dere G\ B WS CoaT foldulS 207 o dmder 1 gyl s,

31 Yot
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HEATED DRYING
AIR

EXHAUST AIR

Spraying

makeagitcom Process air |
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@ pertrtee pan

Film coating process

A significant improvement in the drying efficiency of the
standard coating pan is achieved by:
s Sandard conting pan s achicved by
I The immersion sword ;.3 ©)
converttional @ The immersion tube system

pen 2 The Pellegrini pan

33

33

PAN COVER

R pplicatian §
o J, def>
Caated m-m-.‘.\o N

—{Perrorareo sworo \
57 W)\ DL LDVESo ol
S0z o gl
FIG. 12-7. Simplified diagram of Glatt immersion-sword

system. 05
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% INLET AIR SUPPLY i

S b ozl

-7L EXHAUST
V

PAN

LiQuip

ATOMIZING AIR

A

AIR SAC

FIG. 12-8. Diagram of immersion-tube system. (From

» > 5
Demmer et al.®) >
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L .« Inlet Ar
Plenum

. Rober Drive
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Jr e

Exhaust
Air
Plerum

@ Pelligrini pan coater (enclosed)
b
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Pellegrini coating pan
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Film coating process
Convertiovel ) I;/}’p
Perforated Pan Systems

;;)\ * In general, all equipment of this type consists of a perforated
< WS or partially perforated drum that is rotated onto its horizontal
b . axisinan enclgsg% glqusing. Examples on this type are
\Kf.;l ¢~ Accela Cota and Hi-coater. In these coaters, the drying air
\:}‘«,‘,z\\‘_) is directed into the drum is passed through the tablet bed and
\;;/Lp o 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 = AL
coating system is applied to the surface of the rotating beds )l e p
of tablets through spraying nozzles or by pouring via B
distribution pipes.

up‘d-)lfdtmc:\‘ Go s, &Z:/ ]|
o) 1,0 g ) \Ni cadters A ceelq sl e

37

37 C Li/gsct G
) vl =
=T exbait aiv s Ll e
| AIR SUPPLY ‘ .
|
‘ EXHAUST
N
A
// il ,O/, /, (A‘ij mertortal gun
(5%, e S SPRAY
) }‘{' ; ‘/ y PERFORATED COATING PAN
\ ._.._:.: EXHAUST PLENUM ‘L
A\ - TABLET BED I\
‘——/

FIG. 12-9. Simplified diagram of Accela-Cota system.
-
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FIG. 12-11. A, Diagram of Driucoster pan. B. Glatt coater. (Conrtesy of Clate A Technigu Foos o NJ.
39
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Film coating process
..%5,)  Pan coatin
\)’Q) Te i . . . .
Gy)\ 1) Charge the pan with tabletss.and ogerate the drying air and exhaust as required.
ZaV 2) When the tablets begin to tﬁ?hnble, half of the coating solution is applied in thin steady
swent ¢ stream while exhaust is working. e-¥ 5>
o 3) Air and temperature should be controlled to allow uniform spread of solution before
drying. i
250 L L}K\4) When the tablets are dried the air should be reduced and fourth of the solution is
S &=p added in a thin stream. Aloe (15 42 31 50 ot 3 o1 ol
s““"j‘”} —JI°5) The rest of solution is added at interval of 5 - 10 min2#des osbeae gaso H‘t{_‘ihj e =
0| . . . . C’“‘”&w.' N Apss 2!
.ZJ I » Process variables include pan variables (shape, rotational speedhi‘b\a/ﬂflggi, gpray
ol @), variables (degree of atomization, spraying rate) and process air variables \)’T'f wdomiastisn
O -~ — A
“eel &ule (temperature, rate ..) \L ml o wtevail /min
Ylede
5 -lomiy 25a) J,‘p';o Conknond  ako 2oty 10
O
40 é};’d Tntermittenk
51
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Spray application systems

Lol = slo
» The two basic systems used to — :
apply a finely divided Coating mgmyu
(atomlzed) Spray onto tablets FIG. 12-14. Simplified diagram of a high-pressure, airs
. - . - — are: less nozzle.
Llrn?wavwﬂ') Z’*'JI =55 lj‘P
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FIG. 12-15. Simplified diagram of a low-pressure, air-
atomized nozzle.
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