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Alternative Opacifiers
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Contrast ratio examples - Opacifiers
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Contrast ratio examples - pigments
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Alternative Opacifiers

Titanium 
Dioxide

2% 3% 4% 5%

Calcium 
Carbonate

Magnesium 
Carbonate
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Challenges associated with the 
alternatives
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Challenges of TiO2-free film coatings – Selection of Polymers

Recent experience indicates that Polyols are helpful to 
„stabilize“ CaCO3 and thus improve tablet aesthetics

Commonly used polymers in TiO2 coatings:

- HPMC
- PVA
- PVA-PEG
- HPMC/HPC
- Copovidone
- Polymethacrylates
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Effect of different plasticizers on opacity

Plasticizer 1 Plasticizer 2 Plasticizer 3
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Challenges of TiO2-free film coatings – Addition of stabilizer
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Challenges of TiO2-free film coatings – Selection of CaCO3
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Challenges of TiO2-free film coatings – process 
related challenges 

• switching from a TiO2-based 
traditional coating to a titanium 
dioxide free coating system might 
negatively effect process time and 
economics 

• even at a similar viscosity and 
spray rate, a higher coating weight 
gain requires longer process times

• final film coating appearance will be 
impacted by the tablet core color, 
it’s shape and size

• lighter cores see less change and 
a weight gain of 3-5% might 
achieve good results

• darker cores may need higher 
coating weight gain (up to 7%)

• effect of substrate diminishes with 
increasing weight gain

3% wg 5% wg 6% wg
uncoated 

tablet
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Film coating with FD&C Blue #2 pigment
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Color Matching
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Different between TiO2 and its alternative with the same pigments

With TiO2 Without TiO2
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Challenges - Shift in color/ appearance
Replacement of TiO2 in colored film-coatings
→ What are the difficulties when trying to obtain a colored coating without TiO2?

Dilution with dyes without TiO2

★ Less color  intensity of starting shades

★ Lower covering power  => % WG impacted

TiO2:  unique whitening agent with 

opacifying properties

★ Lighter shades obtained with TiO2 increase

★ High covering power, at low % WG
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16



The information contained in this presentation is proprietary to Colorcon and may not be used or disseminated inappropriately.

Color matching – challenges and limitations
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Challenges - Shift in color/ appearance
Color homogeneity - Example:

→ Select a color taking into account the appearance of the core
→ Adapt the WG

Dye: Natural Yellow colorant

With TiO2

Without TiO2

3%                                        5%                                          8% weight gain

Same color whatever the WG

Starting with a translucent 
shade.. with the increase of WG, 
color intensification (darker) and 
better covering effect
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Color Stability
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Challenges of using CaCO3 (Alkaline pH)
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Challenges – stability of coloring agent
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Challenges – stability of coloring agent
Resistance to day light - Example:

→ Avoid low concentrations of coloring agents.
→ Use lakes or pigments

After 2 hours at 
daylight

Dye: Riboflavin reference, less than 1%
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Scaling up
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Scale-up related challenges
• in contrast to regular TiO2 based film coating systems, the final film coating appearance of a 

TiO2 free formulation can be impacted by the equipment and the equipment scale
• lab scale vs. production scale: some TiO2 free film coatings perform very well at lab scale, but fail 

at production scale 
• equipment suppliers: differences in the coater design (coating pan, spray gun positioning, air flow 

limitations, etc.) can impact the final film coating appearance

multivitamin cores
purple TF coating
lab scale
3kg batch size

same coating & 
tablet cores
scale-up
50 kg batch size

coater A coater B
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Disintegration/Dissolution
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disintegration/dissolution characteristics of 
coated tablets

• film coatings can slightly increase tablet disintegration times  higher coating weight gain results in longer disintegration times

• aesthetic TF coatings show a similar disintegration behavior compared to titanium dioxide containing aesthetic coatings 

• aesthetic TF coatings show a similar dissolution behavior compared to titanium dioxide containing aesthetic coatings

• tablet weight gain up to 7% (w/w) does not change the dissolution behavior significantly

300 mg tablets (10 mm round biconvex) with 5% API loading (Theophylline monohydrate)
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Influence of Calcium carbonate on 
functional coatings
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Conclusions
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There are challenges, but …
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