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Purpose

To study the influence of aqueous coating solids content on color uniformity, appearance, and tablet surface smoothness using
a developmental high productivity, immediate release film coating system based on Kollicoat® IRt. The performance of the
developmental film coating system was evaluated and compared to a PVA-based Opadry® Il, high performance film coating system.

Methods

Dispersion Viscosity

Aqueous dispersions of the fully formulated developmental system based on Kollicoat IR were prepared at 20 to 35% w/w solids
level and viscosity determined with a DV-1I+Pro viscometer (Brookfield Engineering Laboratories Inc., USA) using RV1 spindle at
50 rpm and 25x1°C.

Coating Performance

The developmental film coating system was applied to a 4% weight gain (WG) from 20 to 35% w/w solids dispersions onto a
15 kg pan charge of biconvex placebo tablets (10 mm, round) at 60 g/min in a coating pan fitted with a 24” fully perforated drum
insert (Labcoat 11X, O’Hara Technologies Inc., CA) and two Schlick spray guns. The inlet temperature was adjusted to maintain
a bed temperature of 38°C. Other coating parameters are described in Table 1. Opadry Il was applied at 20 to 30% w/w solids
to a 4% WG using equivalent processing conditions, with the exception that the bed temperature was maintained at 45°C.

Table 1. Coating Process Parameters

Developmental Film
. Opadry Il
Coating System

% Solids 20-35% 20-30%

Tablet Bed Temperature 38°C 45°C

Pan charge (kg) 15 15

Airflow (m%hr)

Pan speed (rpm)

Gun to bed distance (cm)

Atomizing air pressure (bar)

Pattern air pressure (bar)

Color Uniformity Evaluation

Color uniformity for the developmental film coating system was determined by measuring the color difference of 20 individual

coated tablets from 1 to 4% WG, at 0.5% increments, with a reflectance spectrophotometer (DataColor 600, DataColor Inc.,

USA). The data was analyzed using the Commission Internationale de I'Eclairage (CIE) L* a* b* System, where color is represented

by a three dimensional space composed of lightness (L*), and the red/green, and blue/yellow complementary color pairs

(a*, and b* respectively). The total color difference (DE) between any sample and a reference standard can be expressed by
Equation 1. The 4% WG samples were used as the reference standard and color uniformity was achieved when all tablets had
color differences below 2.5 DE.

Equation 1.

DE = [(L*1 — L*standara)” + (@%1 — @*standard)” + (%1 — D*standara) T
Appearance Evaluation
Tablet gloss was measured using a Surface Analysis System (Model 805A, Tricor Systems Inc., USA).

Surface roughness (Sa) of a 1x1 mm? area on the crown of nine tablets, sampled from each coating run, was measured using
a PS50 optical profilometer (Nanovea, USA). A t Test was used to confirm statistically significant differences between the
roughness values for coatings prepared with dispersions at different % solids.

Disintegration Time of Film Coated Tablets

The disintegration times of uncoated and film coated tablets were measured in 0.1N HCI, pH 4.5 acetate buffer, and deionized
water following USP guidelines (ZT44, Erweka GmbH, Germany).?
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Results

Dispersion Viscosity

The dispersion viscosity for the developmental film coating system and Opadry Il are shown in Figure 1. A viscosity limit of
450-500 mPa-s is commonly recommended to avoid pumping issues of the dispersion, as shown by the red line in Figure 1.

Figure 1. Viscosity of Fully Formulated Film Coating Systems
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Coating Performance and Color Uniformity

The developmental film coating system was applied without any sticking issues at both 20 and 35% solids. Increasing the
dispersion solids content dramatically reduced the amount of coating dispersion required to achieve a 4% WG from 3000 to
1714 g, which led to a 42% reduction in the coating time, as indicated in Table 2. The coating time to achieve a 4% WG of
Opadry Il could also be reduced by going to a higher solids content, however coatings at higher than 30% solids could not be
performed due to high dispersion viscosities.

Table 2. Coating Productivity at 20% and 35% w/w Solids

Solid Time to Color
olids . o
Formulation Uniformity [limeitopsozs
o . WG (min)
(min)

Developmental 30

Film Coating

System 21

Not measured

Opadry I

Not measured

Tablets coated with the developmental film coating system were collected from 1 to 4% WG for color uniformity analysis, as
shown in Figure 2. At 20% solids, color uniformity was achieved after 2.5% WG, as determined by an absence of any tablets
with a color difference above 2.5 DE. At 35% dispersion solids level, the color uniformity was achieved after 3.0% WG. The
increase in coating productivity at 35 % w/w solids resulted in a 30% reduction in the time to achieve color uniformity.

Figure 2. Color Uniformity Measurements at 20 and 35% w/w Solids Content for the Developmental Film Coating System
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Appearance Evaluation

The developmental coating system offered both exceptional tablet appearance and logo definition at 20 and 35% w/w solids
(Figure 3). Tablets with high gloss and low surface roughness at both solids contents were produced. As expected the smoother
and glossier tablets were obtained at lower dispersion solids content. Unexpectedly, the appearance (gloss) of the tablets coated
with the developmental system coated at 35% solids were found to be comparable to values obtained for Opadry Il at 20% w/w
solids, and significantly better than tablets coated with Opadry Il at 30% w/w solids (Table 3).

Figure 3. Images of Logo Section of Coated Tablets at (a) 20% and (b) 35% w/w Solids

(a) 20% solids (b) 35% solids

Table 3. Coating Productivity, Gloss and Surface Roughness at 20% and 35% w/w Solids

Tablet Surface
Solids

Formulation Roughness
(W/w%)
(um)

Developmental Film

Coating System

Opadry Il

Viscosity and surface tension are considered key dispersion properties that can affect surface roughness and gloss. Lower
viscosity dispersions are easier to atomize, which can improve coating coverage and enhance film coalescence through droplet
spreading,® while reduced surface tension can improve droplet spreading on the surface and film coalescence through improved
surface wetting.# Kollicoat IR has low viscosity and significantly lowers the surface tension of water,®> which enabled the elegant
tablet appearance of the developmental film coating system at elevated dispersion solids.

Disintegration Time of Film Coated Tablets

The disintegration time of uncoated placebo tablets were measured to be 4.3, 4.6, and 4.8 min in 0.1 N HCI, pH 4.5 acetate buffer,
and deionized water, respectively. The application of the developmental film coating system (4% WG) increased the disintegration
time by approximately 1-2 min for tablets coated at 20 and 35% w/w solids in all media, which is typical for an immediate release
coated tablet.
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Conclusions

The developmental film coating system based on Kollicoat IR has a low viscosity, which offers an opportunity for higher
dispersion solids content and exceptional coating productivity. At dispersion solids greater than 20% w/w, the developmental
coating system provides color uniformity at 3% WG and tablets with elegant appearance and excellent surface smoothness. In-
creasing the dispersion solids from 20 to 35% w/w offers a 42% reduction in the coating time, while still providing excellent

tablet appearance and color uniformity.
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