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Film Coating of Tablets by Tragacanth 
Kitre Zamki ile Tabletlerde Filim Kaplama 

Ş ükran GEÇG İ L,* Günsel BAYRAKTAR — ALPMEN* 

The use of tragacanth as a film coating material on rnedici-
nal tablets has been investigated in this study. Different methods 
and materials have been used for the coating of medicinal tablets. 
Tablets are coated for various reasons. Some of these are; the 
ability of coatings to mask unpleasant taste and odor and to pro-
tect from atmospheric gases, to control the disintegration site of 
tablets and provide sustained release action, to prevent incompati-
bilities between the ingredients, to facilitate product identifica-
tion and to improve product appearance. 

Because of certain drawbacks of sugar coating, studies on 
compression and film coating have been carried out. The aim of 
film coating is to provide coating which disintegrates in the gas-
tric or in the intestinal fluid. The subject of our study is film coa-
ting which disintegrates in the gastric fluid. Film coated tablets 
are more resistant than sugar coated tablets and retain their ori-
ginal shape and emblems. Increase in weight, volume and weight 
variation, increase in disintegration time between coated and un-
coated tablets are small. In different pharmacopeias disintegration 
time of coated tablets is giyen between 30 - 120 minutes. 

Coating thickness of film coated tablets should not be more 
than the coating thickness of sugar coated tablets. Most of the 
reasons for sugar coating tablets can be satisfied with just a few 
coats of a suitable film coating material, saving in labor and coa-
ting solution. There are several criteria which a material to be 
used in tablet coating must meet. The material should be nontoxic, 
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white or colorless, pratically tasteless and colorless, solid and 
stable to air, light, heat and humidity, easily applied, chemically 
unreactive, rapidly applicable, soluble in the fluids of the gastro-
intestinal tract and in solvents. 

Hydroxyethylcellulose and sodium carboxymethylcellulose are 
used as alternatives for sugar coating of tablets (1). Polyethylene 
glycol (carbowax 6000) (2), polyvinylpyrrolidone (3), silicone re-
sins (4), hydroxypropyl methylcellulose and ethylcellulose (5), 
cellulose acetate phthalate with carbowax 6000 (6) are widely used 
tablet coating materials or coating compositions. Zein (7) and 
gliadin (8) are two natura products and Eudragit E is a synthetic 
compound which is a cationic polymer of dimethyl amino - ethyl 
methacrylate and another neutral methacryl acid ester (9) which 
have been used for film coating. 

The solubility of the film forming subtance in the solvent is 
the main factor in the selection of the solvent. Methylene chloride, 
chloroform, methanol, ethanol, ethanol mixtures with acetone or 
ethyl acetate are solvents used in film coating compositions (10). 
Aqueous dispersion of Eudragit E 30D has been used (11). 

This investigation presented in this paper is about the film 
coating properties of tragacanth for tablets. Tragacanth used was 
identified and standarts esere determined according to B.P. (12). 

Tragacanth is one of the native drugs of Anatolia. It is known 
by the name of «Geven» and exported from İ zmir (Smyrna) (13). 
Tragacanth is a pseudo emülsifying agent and a very useful sub-
stance in the pharmaceutical industry. It consists principally of two 
components in carbohydrate nature : (a) — Bassorin, which is the 
60 -75 percent of the gum, does not dissolve in water but swells. 
It gives neutral reactions and contains L - arabinose and D - galac-
tose. Its average molecular weight is more than 100.000. (b) — Tra-
gacanthin is a soluble constituent of the drug and gives slight aci-
dic reactions which is caused by free hydroxyl groups. It contains 
L - fucose, D - xylose, D - galactose and D - galacturonic acid. Ave-
rage molecular weight of Tragacanthin is gbout 10.000. It has no 

emülsifying properties. 



Tragacanth gives pseudoplastic systems in preparations by 
increasing the viscosity. The most stable pH values are between 
5- 7.5 (14). The pH values of the mucilages which contain 0.1 - 2 
percent tragacanth calculated on dried gum are between 0.5 - 5.90 
(15). Heat, preparation method and other substances in the for-
mula affect the swelling time and the viscosity of the gum. Decrea-
se in viscosity has been determined, if the tragacanth powder is 
heated at 105°C for more than one hour before preparation. The 
mucilages after heating in a water - steam for one hour have opti-
mum viscosity (16) and the swelling time is descreased by the 
addition of the substances as glycerol, ethanol, sorbitol etc. which 
are «polyol» nature (17). If they are in high concentration, the vis-
cosity decreases by dehydratation (18). 

Our attention was called to the fact that tragacanth mucilages 
have shown film forming properties with Tweens and Spans, du-
ring the experiments about the effects of the surface active agents 
on the swelling time and rheological properties of tragacanth (19). 

EXPER İ MENTAL 

MAT ERI ALS 

Tablets : The tablets coated were starch - lactose placebos 
(weight 0.194 g. diameter 8.485 mm, thickness 3.568 mm) compres-
sed in a rotary tablet machine and have a hardness of 2.1 Kg. by 
Monsanto hardness tester. 

Disintegration Test Fluid : Distilled water containing 2 g. so-
dium chloride, 3.2 g. pepsin, 80 ml. N hydrochloric acid in 1000 ml. 

Taragacanth : Flaky taragacanth was first comminuted in a 
bronze mortar and then in Cullati and Alpine milis, the powder 
was sieved through a No. 120 sieve (B. P. 1968). Moisture content 
of the powdered tragacanth is 11.62 %. 

APPARATUS 

Glass coating pan : With a diameter of 8 cm, revolving at a 
speed of r. p. m. 
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Disintegration Device (Carlo Erba) : Raising and lowering the 
banket in the immersion fluid at a constant frequency rate between 
28 cycles per minute through a distance of not less than 1 cm. and 
not more than 6 cm. 

Micrometer (Mauser) : Measures with 0.001 mm. sensitivity. 

Oven (Ender) : Adjusted to 105°C ( 1°C) 

Viscometer : Redwood. No. 1 viscometer. 

Milis : Culatti (Type DF 148) Tour 5000 - Amp. 0.7 - No. 25500 
Alpine Stiftmühle Type 680 u/m 25000. 

METHODS 

Determination of the Rheological Properties of Tragacanth 

0.4 % mucilage of accurately weight tragacanth, calculated on 
the dried sample, was prepared according to B. P. 1968. Viscosity of 
the mucilage was determined by the use of Redwood viscometer 
No. 1 and corrected efflux time was found 444.2. 
Preparailon of the coating Formda : 

Film forming properties of tragacanth in combination with 
Tween 20, Tween 60 and Span 20 were investigated. 

Sample IA - IB : Tragacanth - Tween 20 (1 : 1) 

Sample IIA - IIB : Tmgancth - Tween 60 (1 : 1) 

Sample IIIA - IIIB - Tragacanth - Span 20 (1 : 1) 

Tragacanth is mixed thoroughly in equal portions with Tween 
20 or Tween 60 or Span 20. Samples IA, IIA, IIIA have been heated 
in a water bath at 100°C for 30 minutes and samples IB, IIB, IIIB 
in an autoclave at 120°C for 30 minutes. 

Solubility studies of the samples in isopropyl alcohol, 
chloroform, acetone, ether and ethyl alcohol (70°, 96°) have been 
carried out. Addition of cholesterol and sodium lauryl sulphate up 
to 25 % was made to increase the solubility. Samples gaye colloidal 
dispersions but not true solutions in theşe solvents. After the 



evaporation of the dispersions, the film properties of the residues 
were studied. Good results were obtained with sample IIIA and 
this sample has been the subject of our film coating study. 
Coating dispersion is as follows : 

Tragacanth-Span 20 (1 :1) 2.5 g. 

Water 	 22.5 ml. 

Talc 	 0.6 g. • 

Lactose 	 1.25 g. 

Dye (FD & C Red No. 2) 0.01 g. 

Propylene glycol 	 0.25 g. 

Ethanol (70 % w/w) q s. p. 100 g. 

Tragacanth and Span 20 were mixed thoroughly and was heated 
in a water bath at 100°C for 30 minutes. Water was added to the 
mixture and a homogenous mucilage was prepared. After the 
addition of ethanol, colloidal dispersion was formed. Talc, lactose, 
propylene glycol and dye were added and volume was made up to 
100 ml with ethanol. 

Application of tragacanth - coating dispersion : 

The tablets were screened, 50 g of tablets were weighed and 
placed in the pan ready for coating. 90 g fluid was applied in a thin 
stream along the top of the tumbling tablets, providing the warm 
air (90 - 100°C) is directed onto the tablets. In 30 minutes every 
tablet is evenly coated with a very thin coating of the fluid. 
Tablet Disintegration Test : 

Disintegration tests were performed on coated and uncoated 
tablets using the prescribed apparatus. In the disintegration fluid 
uncoated tablets disintegrated in 300 minutes and tablets with 
tragacanth dispersion with the giyen procedure disintegrated in 
40 minutes. 

RESULTS AND DISCUSSION 

Tablets are film coated with an alcoholic dispersion of 
tragacant. To increase the solubility properties, tragacanth- Span 



!O mixture (1 : 1) was used. Lactose tablets were coated in a glass 
:oating pan. In 30 minutes every tablet is evenly coated a very thin 
.oating of the fluid. Average weight, diameter and thickness of 
:oated and uncoated tablets are giyen on Table 1. Tablets are coated 
vith a film 190 p. thick and show a weight increase of 8 mg/cm 2 . 
Jncoated tablets disintegrated in 30 minutes and tables coated with 
ragacanth dispersion disintegrated in 40 minutes. 

Table 1 

Uncoated Coated 	Difference 
Tablets 	Tablets 

Weight (g) 0.178 0.194 0.016 

Liameter (man) 8,292 8.485 0.193 

Thickness (man) 3378 3.568 0.190 

The most commonly used materials for film coating are 
'ellulose derivatives (1) (5) (6), high molecular weight polyethylene 
;lycols (2) (6), vinly derivativers (3) silicone resins (4), acrylics and 
nethacrylics (9) various copolymers of these materials. Zein and 
;liadin are two prolamins used for film coating (7) (8). In this 
,tudy we obtained very good film coating properties by use of 
ragacanth which has all the properties for a good coating material. 

For film coating by the known methods organic solvents such 
is alcohols, ketones, chlorinated hydrocarbons (10) haven been 
ısed in coating solutions or dispersions. By the use of organic 
,olvents drying of the coated tablets are very quick but organic 
,olvents are expensive and cause problems for productions safety, 
ıygiene of th.?; work places and protection of the environment. 
queous coating dispersions of Eudragit E 30D have been used for 
he application as a film coating (11). By the use of water and 
thanol (70 % w/w), we prepared dispersion of tragacanth and 

ıbtained good results in coating of by providing warm air onto the 
ablets continuously. 



SUMMARY 

actose tablets are film coated with an alcoholic dispersion or 
agacanth. Tablets are coated with a film 190 1.1 thick and show 
reight incease of 8 mg/cm 2. The difference in the disintegration 
me between coated and uncoated tablets was about ten minutes. 

ÖZET 

Bu çal ış mada kitre zamlunın alkollü dispersiyonunun tablet-
Ilerde film kaplama gayesi ile kullan ı labileceğ i tesbit edilmi ş tir. 
194 g. ağı rlığı ndaki, «rotary» tablet makinesinde bas ı lmış , 2,1 Kg. 
1onsanto sertlik derecesi gösteren tabletler 190 p.. kal ınlığı nda bir 
lmle kaplanmış  ve 8 mg/cm2  bir ağı rlık göstermiş tir. Dağı lma 
ontrolünde kaplanmış  ve kaplanmam ış  tabletler aras ında on da- 
ikal ı k bir fark meydana gelmektedir. 
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