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Film Coating of Pharmaceutical & Nutraceutical
Products: Comparing Issues & Requirements

Requirements & Issues | Pharmaceutical Products | Nutraceutical Products
Aesthetic coatings YES YES
Modified-release

coatings YES POSSIBLY
Barrier coatings YES POSSIBLY
Coating of tablets YES YES

Coitlny of YES POSSIBLY
multiparticulates

Considerations for cost MODERATE HIGH
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The Film-Coating Process

Eilmi coating|, especially: the agueous process, IS a
complex, critical process:

% Complexity’is derived from the potentially:large
AUMDEr O PrOCESS Variables that can impact the
guality” (in' Its) broadest sense) of the final product.

 Criticality: stems fromi the needito identifiy. the key
Process variables, and ensure that they: are
approepriately: controlled (@n isstie that speaks) to) the
PATF Initiatives that are new: being promulgated).

While we may. profess te be aware ofi these Issues,
It IS interesting te note how: rarely: we truly,
understand this process.
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CONTROL
SYSTEM

TABLET CORES
*Tablet size.
*Tablet shape.
*Tablet hardness.
*Tablet friability.

*Tablet surface roughness.
*Tablet surface chemistry.

*Tablet porosity.

INLET AIR
*Volume.

*Temperature.
*Moisture content.

COATING PAN
*Pan dimensions.
*Pan speed.
*Tablet charge.
*Bed porosity.
*Surface area.
*Mixing baffles.
*Perforated area.
*Bed temperature.

EXHAUST AIR
*Volume.
*Temperature.
*Moisture content.
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COATING
FORMULATION
*Volatility.
*Tackiness.
*Viscosity.
*Surface tension.
*Solids content.
*Mechanical properties

SPRAYING SYSTEM
*Gun design.
*Air cap design.

*Fluid nozzle design.
*Number of spray guns.
*Gun separation.

*Angle of spray guns to tablet bed.
*Distance of guns from tablet bed.
*Spray rate.
*Atomizing air pressure / volume.
*Pattern air pressure / volume.
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Film Coating: Key Elements of the Process

Exhaust air: _
Volume, temperature Inlet air:
and humidity, Volume, temperature
/ N

and humidity
‘\
~

/ Spray Flow Control
Delivery

Pump
Delivery




Film Coating: Gaining a Better
Understanding of the Process

Although we;may have a leng way: te do inrgaining a
petter understanding), fortunately, there are many.
tools availlable teday that fiacilitate this tnderstanding,
and these incllde computer-based programs: that:

< Enablerus te identiiy: critical process Variables!in a
systematic,way: thareughi application of D.o:E.

< Analyze process thermodynamics, and facilitate technology
transfier.

< Analyze spray dynamics.

< Model many aspects’ ofi the; coating proecess: (Spray
distributien, airfiew, and heat transfer) using CED:

< Make predictions withiregard tor uniformity’ of distrbution
of the coating material.
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Key Objectives in Film Coating

Altheugh fiinm’ coatings are applied to pharmaceutical
and nutritionalf products;fior al vVariety: of reasons, the
common: thread that runs threugh: all ef our coating
Processes)is the need to understands

% Process thermodynamics.

< Spray dynamics.

% FEactors that influence coating structure, and hence
functionality.

% Eactors) that' Influence unifermity’ off distrbution off the
coating.
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Film Coating: Thermodynamic Issues

IR order torachieve guality, functional, and
stability’ ebjectives, it isinecessary. to:

< Understandl the; interaction between the process air
strean and the coating liquid.

< Ensure that amn appropriate; balance exists between:

> the rate at whichithe coating liquidalis delivered into; the
Ccoating envirenment, and

> the ability of the process) air' stream te remove the
coating solvent.
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Overview of the Drying Process

There are three key components of drying, namely:

< V/aporization of the coating selvent, Which representsial phase
transition, and

< Externgl Mass: lransier of the coating selvent, involving diffusion: of
selvent from the boundary layer at the; surface ofi the, product: (ox
droplet off coating liquid)iinte’ the process; air stream.

< Interngl Mass Transier of the coating selvent;, invelvingl diffusion ofi
sol\aent from within| the core and coating to) the surfiace ofi the
product

A key consideration IS the effectiveness of the, drying
Precess;Is, which willfbe geverned predominantly: Dyz
< Heat transfier.
< [ .atent heat ol vaperization| (for the selvent).

< Jihe selvent concentration; gradient: between the surfiace of the
product (or droplet ofi coating liguid) and bulk ofi the process air
stream| (Which, in'agueous film: coating, can be dramatically.
Impacted by the humidity: of the inlet air).
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What Factors Affect the Drying Process?

Removal ofi coating selvent will depend upoen:

< [Drying Capacity. off process all: stream:
> Mass, or volume, of air.
> Temperature of air.
> Mojsture content off air.

< SUrface area frem whichi drying takes place:

> Droplet size; (controlled by atemization air pressure; and coating
splution preperties) off coating liguid, andl ultimately: the diffiusion
rate of water to the surface ofi the droplet as Viscosity Increases.

> Tablet surface areal (impacted by pan fill, tablet size andl shape):
< Rate at whichi selvent: isiintreduced intor the process:

> Spray. rate.

> Solvent content of coating liquid.

PP
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Side Vented Pan — Influence of Inlet
Plenum Configuration on Airflow

Accela-Cota Glatt
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Film Coating: the Need to Achieve a Balance

Film coating is al process where the extreme process conditions, namely.
those producing overwerting and those producing| overdryinig, cieate
Unacceptable results.

Overwetting creates:

% \isual defects SUch as pIcking: arid SUekig) twirming, Swelfig: ard. crackinig,
(aUe to TIoIStUe aPSOIPLON DE COrE), and rougli tabIeLs: aue to) il oG

< Stability: problems when the drug is mojsture sensitive,

< Drug release problems relating ter premature swelling of disintegrants and
drug leaching from the core duringl spray: application:

Overdrying causes problems relating to:
< Creation of rough tablets due tor partial spray drying of the coatingl material.

< [Low! process, efficiencies due to spray.drying.

< Unpredictable drugf release characteristics due to potential sintering of tablet
cores| (or melting of ingredients therein), or creation o' perous! film coats that
do not pessess anticipated membrane characteristics.

< Stability’ problems when the drug is thermolabile.
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Assessing Process Thermodynamics
SEX
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Film Coating: Spray Dynamic Issues

Tihe dynamics offthe spraying process can have, a
profound! effiect on the guality off the finalf product,
Incltiding:
“» APpearance
> Glossiness ofithe applied coating.

> Roughness off the appliedlcoating,

> Existence of defects (including “picking”, “orange; peel”, “chipping
andl edgewear®, and “infilling of logos”):

> Color unifermity.
< Functionality;
> Uniformity; of distribution of the coating| material.
> Poroesity of the coating (Whichi influences film permeability).

> Selvent penetration into the core (and hence drug leaching and
product stability).
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Spray Dynamics:
A Poorly Understood Issue?

Some deneral comments:

< Determination of dppropriate spray.
dynamics is a critical Isste during| process
development.

< Spray dynamics are, perhaps, the one
dreal of the process that Is'least

Understood, and often| FECEIVES Scant
attention.

e concept that = a spray. gun Is just a
Spray. gumn™ often; prevails.

PP
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Spray Dynamics: Fundamental Concerns

Basically: These issuesimay well
+»No twoe spray guns are mean that differences| can
exactly alike, especially if || OCCUr, DELWEEN Spray guns,
supplied! by different in terms of:
vendors: +»Droplet size, andl size
+\When reassembling a distribution:
spray. gun; after, for +Droplet velecity (Which
example;, cleaning, the can Influence dynamic
dynamics off that:gun Wetting and spreading,
may: well chiange unless and everspray)s
extreme care Is taken. % Relative “wetness” of
< Spray gun dynamics can droplets as they arrive
change threugh wear at the surface of the
and misuUSse. product being coated.
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Examples of Differences in Spray Gun Dynamics

Fixed Settings: Atomizing air pressure:- 30.0 psi
Pattern air pressure:-  27.5 psi
Spray rate:- 82.5 g min!
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A. Schlick 930-33 Spray Gun B. Spraying Systems VAU Spray Gun
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Film Coating: Issues Relating to
Coating Structure

»Generally, these process factors that play: alrele
IR DOt Process thermoedynamics and spray.
dynamics are likely o, have argreat infilence on
film structure, and hence functional perfermance
ofi the applied coating,

»his IssUe takes on greater impoertance when
considering film coatings that are either intended
te: modify drug release characteristics, o play.a
significant part N iImproving, product: stability: by:
dcting as an envirenmentall barkier coating.
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Examples of Coating Structural Issues

PP

Good Film

Poor: Film

VB
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Film Coating: Issues relating to Uniformity

of Distribution of Coating Material

Coating uniformity. Is infilenced by:
< ihe amount off coating picked upwhile the tablet 1s
IN the spray. Zone.

[actorsy spray. rate; tablet speed threugh spray: Zzone;
solids content of coating liquidi distribution off ceating
liguid by spray. guns; coating| prOCess, EffiCiIENCY.

< Jlablet orientation in' the spray. Zone.
factorsy pan speedr tablet mixing,.

< JIhe number off times that a tablet passes through
the spray. zene during the coating| process.

factors: spray. rate; solidsi content of coating| liquid; pan
speed; amount of' coating being applied

PP
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Why Is Coating Uniformity Important?

Coating unitiermity: will- alfect:

< iablet appearance (particularly tablet-to-tablet
COIOr Variapility):

+»Bridging offintagliations| (10ges), Where variable
coating distrbution can result in variable 10ge

clarity-particularly for tablets Where bridging
problems; are borderline.

#Drug-release characteristics When: coating
modified-release; products.

“»Processing time andl costs.
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Predicting Coating Uniformity

Coating Uniformity
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