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Purpose

Continuous coating enables faster cycle times with increased process fl exibility and throughput. Regulatory 
agencies, such as the U.S. Food and Drug Administration, also see the benefi ts in improving manufacturing 
processes to reduce production interruptions and product failures. Continuous coaters are designed to run for 
days without interruption, with tablet throughput ranging from 210 kg to 1000 kg per hour, and with large volumes 
of drying air, for example up to 10,000 CFM, and spray rates of over a liter per minute, through two spray 
manifolds. With growing interest in continuous processing for the pharmaceutical industry, developing guidelines 
for the optimal coating formulation and process conditions that will consistently result in production of high 
quality film coated tablets is needed.

The purpose of this study was to evaluate the feasibility of Opadry® QX, quick and flexible film coating system 
(PVA-PEG graft polymer based) on a commercial-scale continuous coating line and to evaluate the effects 
of coating parameters on visual color uniformity, smoothness and elegant tablet appearance, and finally to 
compare the gloss of the tablets with those coated using a traditional batch process.

Methods
Debossed capsule shaped model drug tablets (650 mg), were aqueously fi lm coated with Opadry QX, using a 24ʺ 
diameter continuous tablet coater (Figure 1a). The fi lm coating dispersion of Opadry QX was prepared at 20% 
solids concentration (w/w) and applied to a target weight gain (WG) of 3.5% (w/w) at tablet throughput rates of 
3.5-4.5 kg/min. 

The continuous coater was equipped with eighteen spray guns (1/4 JAU model, Spraying Systems Ltd), mounted 
on a manifold to ensure even dispersion of the coating suspension over the entire tablet bed (Figure 1b). The 
spray gun manifold was positioned at the four o’clock position.  The method of mixing for this continuous coater 
was via four sets of plough shear type mixing baffles. A hand held infrared thermometer was used to monitor 
the product temperature throughout the trial. 

Figure 1: (a) 24 ʺ Continuous Coater (b) 2 -Spray Bar and Mixing Baffl  es Inside the Pan, Viewed from Infeed End
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The coating trials were conducted using 1,200 kg of capsule shaped model drug tablet cores.  Throughout the 
trials, drum speed (rpm), inlet airfl ow (CFM), atomization air (psi), and liquid infeed and outfeed spray 
rates (g/min) were varied, described as set points (Table 1). The inlet air temperature (oC) was adjusted to 
maintain the product temperature and exhaust temperature (Table 1).  The range of test parameters were 
limited to the constraints of the commercial batch manufacturing record.

Table 1: Set Points for Coating Trials 

(Set point #2 samples were not available for testing) 

The coating suspension was applied through two manifolds; the infeed and the outfeed, which is a typical 
set-up for continuous coater.  Samples were collected after a specific equilibration time for each set point.  The 
references trial was conducted in a 36ʺ perforated batch coater (52 kg pan load) at a target coating weight gain 
of 3.5% (w/w), with a process time of 50 minutes.  

An optical scanning profi lometer (Model CRS-50XY, Nanovea, USA) was used to measure surface roughness 
(a) for the samples collected (Figure 2).
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Figure 2: Nanovea Optical Scanning Profi lometer

An acceptable quality limit (AQL) test was applied with results passing at all set points studied on the continuous 
coater and batch coater.  Visual examination of color uniformity and logo clarity were satisfactory within all 
process parameters studied on the continuous coater.  When comparing tablets from continuous and batch 
coaters, reference trial tablets (36ʺ batch coater) exhibited lower surface roughness (Figure 4).  

Results

The gloss level of sample tablets was measured using a Model 805A Gloss/Surface Analysis System (Tricor 
Systems, Inc., USA). The quantity of light refl ected at a 60° angle is reported as gloss units (GU) (Figure 3).

Figure 3: Gloss Measurement Method

Gloss is determined by projecting a beam of light at a fi xed intensity and angle onto a surface and measuring the 
amount of refl ected light at an equal but opposite angle.  Several tablets are analyzed to occupy the fi eld of vision 
of the gloss meter.



Acceptable quali
the batch coater
important to cons
The results fully 
the critical coatin
obtained in the b

Conclusions

Opadry® QX

The information contained he
regard to the products provid
and equipment which may b
applications that you may ha

Colorcon, Inc. makes no war
name, copyright, patent or o

For more information, contac

North America  E
+1-215-699-7733 +

This difference in surface roughness is most likely due to drying dynamics between the continuous and 
batch coaters, and the fact that the tablets were held in the 36ʺ batch coater for cooling at the end of the 
coating process, which results in polishing of the coated tablets. A similar trend is observed with gloss, where 
the batch coater produced a glossier finish, again related to the polishing that occurs during product cooling 
(Figure 5).

While the gloss for the tablets from the continuous coater was lower than reference tablets, all continuous 
coated tablets did meet the AQL.  Additionally, tablet throughput was significantly higher for continuous coating 
with a production rate of >200 kg/hr.  To yield the same tablet output in the 36ʺ batch coater, it would be 
necessary to complete at least four traditional batch coatings at 50 min each for a total of 3.5 hrs, without 
accounting for loading and discharge, compared to 1 hr in the continuous coater.  

Figure 4: Surfac

Figure 5: Gloss
e Roughness
ty tablets were obtained across all parameters studied in the continuous coater. Tablets produced using 
 exhibited slightly higher gloss and lower surface roughness compared to the continuous process. It is 
ider the balance of elegance and productivity when comparing batch and continuous processes.  

support feasibility of Opadry QX on a continuous coating line, and further work is required to examine 
g process parameters for the continuous coater to achieve even higher gloss levels, similar to those 
atch coater. 

  You can also visit our website at www.colorcon.com

rein, to the best of Colorcon, Inc.’s knowledge is true and accurate. Any recommendations or suggestions of Colorcon, Inc. with 
ed by Colorcon, Inc. are made without warranty, either implied or expressed, because of the variations in methods, conditions 
e used in commercially processing the products, and no such warranties are made for the suitability of the products for any 
ve disclosed. Colorcon, Inc. shall not be liable for loss of profi t or for incidental, special or consequential loss or damages.

ranty, either expressed or implied, that the use of the products provided by Colorcon, Inc., will not infringe any trademark, trade 
ther rights held by any third person or entity when used in the customer’s application.

t your Colorcon representative or call:

urope/Middle East/Africa   Latin America India China
44-(0)-1322-293000 +54-1-5556-7700 +91-832-672373 +86-21-61982300

pr_aaps_cc_param_appear_11_2017

All trademarks, except where noted, are property of 
BPSI Holdings LLC. The information contained in 
this document is proprietary to Colorcon, Inc. and 
may not be used or disseminated inappropriately. 

©BPSI Holdings LLC 2017




