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Effect of Mineral Silicates on Preparation of Spray Dried
Agglomerates with CMEC

Shin Hong Min, Joong lk Yang, Jong Won Kwon, and Bong Gyu Yu

For the purpose of improving the fluidity of enteric-coated powders, various
mineral silicates were added during spray drying process.

Aqueous slurries of cimetidine, mineral silicates containing CMEC (carboxy
methyl ethyl cellulose) were spray dried using a centrifugal wheel atomizer,

The finely agglomerated powders obtained by this process were flowing as

opposed to the original powders.
The effect of four mineral silicates (colloidal silica, talc, bentonite, and

kaolin) on the micromeritic properties and dissolution profiles of spray dried

agglomerates were examined.
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Al2k—Cimetidine(Labatek Pharm. Co., Italy), ammonia water(EP, Wako Chemical)
carboxy methyl ethyl cellulose(Freund), colloidal silica (USP, Freund), bentonite”(NF,
Wako Chmical), talc (USP, Kanda), kaolin(USP), hexane(GR) C-hexane(GR) ¢lAko]
F47% (EP), 43 EF(EP).

7|2—Spray dryer(Niro Atomizer), particle size analyzer(Seishin SKN-1000), true
densitometer(Seishin FIT-3000), scanning electron microscope(Nihon Denshi JMS-SI),
microscope(Olympus BH), dissolution tester, mechanical stirrer, pump, UV spectroph-
otometer(Pye Unicam SP8-100)
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Figure 1—-Schematic diagram for spray drying procedure.
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Figure 2—Apparatus for spray drying.
.drying chamber  diameter ; 800mm’

atomizer diameter : 45mm
inlet temp. ‘ : 150°+10°C
outlet temp. 1 90°+5°C
atomizer rotation 25, 000rpm
feed rate : 20m//min.
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Figure 3—Microscopic photographs of spray dried products.
Key : A, without additive;
B, with colloidal silica as additive.
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Table [ —Micromeritic Properties of Spray Dried Products

Additive Diameter - Angle of Repose True Density
, (¢m) "~ (degree) (g/cm®)
Colloidal Silica 17.2+1:79 30.7£1.3 1.59
Bentonite 26.1+2.54 39.0+1.9 1.47
Kaolin 35.24:2.62 50.3+1.1 ' 1.5¢
Tale 26.9-+3.21 41.3£1.3 1.45
No Additive 37.3+3.54 52.3+1.9 1.31

=G oA HrlA glo] AzPE wl 52.3°2 FEAo] 2 wlwl mineral silicated
7betel Azd ASE S At AdtAow fFEAol FAEH o 53 colloidal
silicaZ H71AZ & w 7134 434

Q=B x5 —Particle size analyzero] 2|3lo} 243 B 2% F Fig.4o] vehigict.
colloidal silica® 7}§t 24 A 250 7}4 U8 B£2E Jelhdjs ulwl CMECqte g Az

AL M He R EE Ve

40p

Size (um)

Figure 4—Particle size distribution of the spray dried products.
Key : O, colloidal silica; @, bentonite; @, talc; ©, kaolin; ®, no additive
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Figure 5--Comparison of surface structure by scanning electron microscopy
Key : A, without additive; B, with colloidal silica as additive.
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Figure 6—Scanning electron microscopic photographs of spray dried products with

additives :
Key : A, colloidal silica; B, bentonite; C, kaolin; D, talc,
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Figure 7—Dissolution profiles of spray dried products in simulated intestinal fluid
Key : O, colloidal silica; @, bentonite; @, talc; @, kaolin; ®, no additive,
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