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The grinding of medical tablets is generally discouraged due to stability issues and various other issues. However,
in specific scenarios directed by doctors, pharmacists may engage in grinding medical tablets, particularly to cater to
pediatric or dysphagia patient populations as extra-label use. In the case of ground film-coated tablets, many film
fragments arise in ground powder. Hence, the determination of the grinding endpoint for film-coated tablets is more
challenging compared to uncoated tablets. The reports about grinding efficiency are limited because of the assumption
that film-coated tablets are taken as tablets. The purpose of this report is to clarify how pharmaceutical excipients,
particularly cellulose derivatives, utilized in film coating influence the grinding efficiency of film-coated tablets.
Preliminary findings from the grinding of ten medical commercial tablets suggest that a higher concentration of
hydroxypropyl methylcellulose (HPMC) correlated with increased difficulty in grinding film-coated tablets. Four film
coating solutions with different HPMC-based components were used to coat model tablets prepared by the authors and
their grindability was evaluated. The grinding of these film-coated tablets investigated those higher concentrations of
HPMC resulted in increased tablet strength and larger residual film fragments. Moreover, the introduction of small
quantities of additional plasticizer to the HPMC solution was found to decrease film strength, making the tablets more
amenable to grind. It was shown that the components in the film coating solution affected the mechanical properties of
the film and also the grinding characteristics of FC tablets.
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Fig. 1 Photographs of residual film fragments on a sieve after
grinding film-coated tablets in a mortar. (a) Medical FC
tablet No. 1 and (b) Medical FC tablet No. 2, which have
identical active pharmaceutical ingredients. Scale bar;
5 mm
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Table 1 Shapes and sizes of medical FC tablets used in this study

Medical FC tablet Tablet shape Diameter [mm)]
1 Oval 6.9x15.1
2 Oval 7.4x15.7
3 Circle 10.1
4 Circle 10.0
5 Circle 7.1
6 Oval 6.2x11.2
7 Oval 7.7x16.4
8 Oval 7.7x16.4
9 Oval 7.9x16.2
10 Circle 8.1
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Table 2 Pharmaceutical excipients in medical FC tablets No. 1 to 10. This table outlines the additives present in each of the ten medical FC tablets,

with the information sourced from the package inserts of the respective pharmaceuticals

Medical FC tablet Pharmaceutical additives

| Partially hydrolyzed polyvinyl alcohol; Croscarmellose Sodium; Magnesium stearate; Hydroxypropyl methylcellulose;
Sucrose esters of fatty acids; Talc; Carnauba wax

9 Partially hydrolyzed polyvinyl alcohol; Croscarmellose Sodium; Magnesium stearate; Hydroxypropyl methylcellulose;
Hydroxypropyl cellulose; Talc; Magnesium aluminometasilicate; Titanium oxide

3 Sodium starch glycolate; Microcrystalline cellulose; Magnesium stearate; Hydroxypropyl methylcellulose; Hydroxypropyl
cellulose; Titanium oxide; Carnauba wax

4 Sodium starch glycolate; Carmellose; Magnesium stearate; Hydroxypropyl methylcellulose; Hydroxypropyl cellulose;
Titanium oxide; Carnauba wax; Polyethylene glycol 6000; Talc

5 Lactose hydrate; Corn starch; Magnesium stearate; Hydroxypropyl methylcellulose; Hydroxypropyl cellulose; Titanium
oxide; Copovidone; Polyethylene glycol 6000; Yellow ferric oxide

6 D-Mannitol; Croscarmellose Sodium; Magnesium stearate; Hydroxypropyl methylcellulose; Hydroxypropyl cellulose;
Titanium oxide; Microcrystalline cellulose; Polyethylene glycol 6000; Fumaric acid; Red ferric oxide

; Partially hydrolyzed polyvinyl alcohol; Croscarmellose Sodium; Magnesium stearate; Polyethylene glycol 4000;
Polyethylene glycol 6000EP; Titanium oxide; Light anhydrous silicic acid; Yellow ferric oxide; Talc

g Partially hydrolyzed polyvinyl alcohol; Croscarmellose Sodium; Magnesium stearate; Polyethylene glycol 4000;
Hydroxypropyl cellulose; Titanium oxide; Light anhydrous silicic acid; Carnauba wax; Talc; Red ferric oxide

9 Microcrystalline cellulose; Carmellose; Sodium stearyl fumarate; Hydroxypropyl methylcellulose; Hydroxypropyl cellulose;
Titanium oxide; Carnauba wax; Polyethylene glycol 6000; Talc; Red ferric oxide; Yellow ferric oxide

10 Corn starch; Talc; Magnesium stearate; Hydroxypropyl methylcellulose; Titanium oxide; Polyethylene glycol 6000
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Table 3 Formulation of FC solutions

Sample HPMC [%)] HPC [%)] PEG6000 [%] Distilled water [%]
A 8 - 1 91
B 8 1 91
C 1 8 91
D 9 91

HPMC: Hydroxypropyl methylcellulose, HPC: hydroxypropyl cellulose, PEG: polyethylene glycol

Table 4 The operating conditions of FC using PRC-GTXmini

Sample Supply air Outlet air Air flow rate Spray speed Atomizer air
temperature [°C] temperature [°C] [m?/min] [g/min] flow [L/min]

A 62-65 36.8-44.0 0.5 0.9-2.0 10

B 62-67 40.0-45.0 0.5 1.0-2.0 10

C 70-80 39.1-55.4 0.5 0.9-2.0 10

D 70-75 42.5-49.7 0.5 0.9-2.0 10
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Table 5 Formulations of the prepared casting film solutions

Sample HPMC [%)] HPC [%] PEG6000 [%] Distilled water [%] Ethanol [%]
A 8 - 1 68.3 22.7
B 8 1 68.3 22.7
C 1 8 68.3 22.7
D 9 68.3 22.7

HPMC: Hydroxypropyl methylcellulose, HPC: hydroxypropyl cellulose, PEG: polyethylene glycol

Table 6 Powder recovery after grounding medical FC tablets No. 1 to 10 with a mortar and pestle for 60 or 90 seconds, and the size of residual film

fragments on Sieve after 90 seconds of grinding

Medical FC tablet Powder recovery of 60 sec [%] Powder recovery of 90 sec [%] Size of residual film fragments
1 90.4 91.9 Large
2 95.4 96.6 Small
3 88.6 91.7 Large
4 86.4 90.9 Large
5 78.1 81.3 Large
6 90.7 92.5 Large
7 94.2 96.0 Small
8 87.6 90.9 Large
9 94.2 97.6 Small
10 82.9 87.9 Large
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Fig. 2 Photographs of FC tablets using the different coating
solutions containing dye, corresponding to A to D in Table
3, respectively. (A) HPMC/PEG6000 = 8/1, (B)
HPMC/HPC = 8/1, (C) HPC/HPMC = 8/1 (D) HPMC
solution was used for film coating. In the photo (C), the
arrow indicates the part where the film coating was
peeling off. Scale bar; 5 mm. Hydroxypropyl
methylcellulose, HPC: hydroxypropyl cellulose, PEG:
polyethylene glycol
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Fig. 3 Photographs of the residual film fragments on a sieve after tablets A to D in Fig. 2 were crushed in a pestle and mortar. (A)
HPMC/PEG6000 = &/1, (B) HPMC/HPC = &/1, (C) HPC/HPMC = 8/1 (D) HPMC. The left and right pictures in each image
indicated the film fragments after 60 and 90 seconds of grinding, respectively. Scale bar; 5 mm. HPMC: Hydroxypropyl
methylcellulose, HPC: hydroxypropyl cellulose, PEG: polyethylene glycol
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Table 7 Tablet strength (meantstandard deviation) (n = 5) and grinding characteristics of FC tablets prepared using the coating
solutions described in Table 3. The FC tablets labeled A to D correspond to the coating solutions A to D in Table 3

Samol Hardness [N] Powder recovery Powder recovery Size of residual
ample ardness
P of 60 sec [%] of 90 sec [%] film fragments
A 83.0+8.0 94.5 94.8 Small
B 88.8+13.3 93.5 94.5 Small
C 74.0+4.5 95.9 96.1
D 101.0+£14.0 91.9 93.1 Large
(a) (b)
80
70 60
< —_
S o0 —— = 50
£ 50 ERL 1
on =
5 40 =
= < 30
5 30 I g
= = 20
£ 20 &
= S 10
10 =)
0 0
A B C D A B C D

Fig. 4 Tensile strength (a) and elongation at break (b) of casting films prepared using coating solutions A to
D as presented in Table 5. Data are expressed as mean+standard deviation (n = 3)
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