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Abstract: The aim of this study was characterize and evaluate the various pharmaceutical excipients. Xanthum
gum, hydroxyl propyl methyl cellulose (HPMC), Starch, Sodium alginate, CMC and Gum acacia were evaluated.
The characterization of these polymers such as bulk density, tapped density, Hausner’s ratio, Carr’s index and
angle of repose was conducted as per Indian pharmacopoeia. Results revealed that physical characterization
of selected polymers such as angle of repose, bulk density; tapped density; Carr’s index and Hausner’s ratio
were evaluated. Xanthum gum show the least Carr’s index (4.02±0.02%) and maximum bulk density
(0.713±0.003g/ml) while carboxyl methyl cellulose showed least Hausner’s ratio (0.77±0.032) as compared to
other polymers. The results obtained showed that all these polymers have angle of repose 30° possess good
free flow property.in conclusion,results of evaluated parameters showed that these polymers can be used as
pharmaceutical excipient to formulate solid oral dosage form. It has acceptable bulkiness and other
characteristic, so can be easily used to formulate various dosage form.
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INTRODUCTION absorption. Compounds which swell or dissolve in water

Drug products composed of both drug substance crospovidone [3].
(active pharmaceutical ingredient) and excipients.
Excipients have played an important role in formulation of Diluents: Diluents provide bulk and facilitate accurate
dosage form. Excipients work as protective agents, dosing of potent ingredients. Sugar compounds which
bulking agents and can be used to improve bioavailability work as diluents such as lactose, dextrin, glucose,
of drugs Reasons for this include: Provide protection, sucrose, sorbitol, while inorganic compounds such as
support or enhance stability of the formulation; ease of silicates, calcium and magnesium salts, sodium or
administration by the intended route; improved dosing potassium chloride. Diluents should be inert; compatible
compliance; improved active pharmaceutical ingredient with the other components of the formulation, soluble,
(API) stability including protection from degradation [1,2]. non-hygroscopic, relatively cheap, compactable and

Excipients Based on Their Functions: Excipients are
classified on the bases of their function, depending on the Binders: Binder helps to bind the tablet ingredients
role that they are intended to work in the formulation. together giving form and mechanical strength. Various

Disintegrants: Disintegrants are expanded and dissolve as starches, sugars, sugar alcohols and cellulose
on exposure to moisture which leads to break the tablet in derivatives. Some essential binder which is used in
the digestive tract, to release the active ingredients for pharmaceutical dosage form such as Polyethylene glycol,

e.g. starch, cellulose derivatives and alginates,

preferably tasteless/pleasant tasting [4,5].

natural or synthetic polymers are also work as binder such
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microcrystalline cellulose, poly vinyl pyrrolidone (PVP), Bulk Density and Bulkiness: Bulkiness is the inverse of
crystalline lactose and lactose. Dry binders (e.g. bulk density. Accurately weighed quantity of powder was
Pregelatinised starch, cross-linked PVP), Solution binders introduced into a graduated measuring cylinder. The
(e.g. HPMC, PVP ), Soluble in water/ethanol mix (PVP) cylinder was fixed on the bulk density apparatus and the
[6,7]. volume occupied by the powder was noted. Then, the

Glidents: Glidants are used to promote powder flow by apparatus until constant volume was obtained. The final
reducing interparticle friction and cohesion. These can be volume (bulk volume) was noted. Bulk density, tapped
used in combination with lubricants as they have the density and bulkiness were calculated using equation 1,
ability to reduce die wall friction for e.g. colloidal silicon 2 and 3 respectively [14-16].
dioxide, talc etc [8].

Antiadherents: Antiadherents are used to reduce the
adhesion between the powder (granules) and the punch
faces and helps to prevent stickiness in the tablet (2)
punches.

Lubricants: Lubricants shows similar behaviour as (3)
glidants, however, they could be slow disintegration and
dissolution. Magnesium stearate is most extensively used
tableting lubricant. There are some alternatives, e.g. True Density: Among various methods available for the
stearic acid, sodium stearyl fumarate [9,10]. determination of true density, liquid displacement method

Tablet Coatings and Films: They are used to protect the Acetone was selected as the liquid for displacement,
tablet from the environment (air, light and moisture), because, gum is insoluble in acetone [17].
increase the mechanical strength, mask taste and smell,
aid swallowing and assist in product identification e.g. Powder Flow Property: Flow characteristics were
cellulose acetate phthalate [11]. measured by angle of repose. Same study was repeated

Colouring Agents: Colouring agent help to improve repose was calculated using equation 4 [18]. 
acceptability to patients, aid identification and prevent
counterfeiting [12]. (4)

Coatings: coatings are used to protect the tablet Where
ingredients from deterioration by moisture in the air and
also used as taste masking agent since make large or  = Angle of repose
unpleasant-tasting tablets easier to swallow, for example; h = height of pile
synthetic polymers, shellac, corn protein zein or other r = radius of pile
polysaccharides. [13].

MATERIALS AND METHODS This property is also known as compressibility. Finely

Xanthum gum (HiMedia Laboratories pvt. Ltd cylinder and calculations were done using bulk density
Mumbai, India), hydroxyl propyl cellulose, sodium apparatus [19].
alginate (Central drug laboratory (p) Ltd, New Delhi,
India), carboxy methyl cellulose (Central drug laboratory (5)
(p) Ltd, New Delhi, India), starch (Central drug laboratory
(p) Ltd, New Delhi, India), gum acacia (Central drug
laboratory (p) Ltd, New Delhi, India). (6)

powder was subjected to tapping in a bulk density

(1)

is the simplest method and was used in the present study.

here. Using the readings and the formula, the angle of

Powder Compressibility (Carr’s Consolidation Index):

powdered gum (5 g) was transferred into a measuring
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Table 1: Physical characterization of polymers 

S. No. Polymer Bulk density (g/ml) Tapped density (g/ml) Carr’s index (%) Angle of repose (degree) Hausner’s ratio

1. Xanthum gum 0.713±0.003 0.743±0.002 4.02±0.02 23.77±0.025 1.03±0.01

2. HPMC 0.473±0.002 0.5±0.26 5.33±0.03 11.98±0.053 1.05±0.012

3. Starch 0.465±0.0015 0.66±0.02 29.5±0.5 24.55±0.05 1.41±0.046

4. Sodium alginate 0.629±0.0026 0.90±0.05 30.11±0.09 20.49±0.017 1.43±0.036

5. CMC 0.467±0.001 0.598±0.002 21.73±0.03 21.78±0.03 0.77±0.032

6. Gum acacia 0.65±0.02 0.81±0.03 20.008±0.007 15.869±0.07 0.79±0.03

RESULTS AND DISCUSSION 2. Malviya,  R.,  P.  Srivastava  and  G.T.    Kulkarni,

Result obtained in physical characterization of
polymers is described here. Sodium alginate shows
maximum tapped density (0.90±0.05g/ml) since it exhibits
the maximum volume reduction due to packing while
Hydroxypropyl-methylcellulose (HPMC) exhibited the
lowest volume reduction. Thus, it would appear that
under the applied tapping pressure, shape, fine texture
and smaller particle size of HPMC promoted closer
packing of particles than the ovoid shape. Xanthum gum
has shows a maximum bulk density(0.713±0.003g/ml) while
starch has lowest bulk density (0.465±0.0015g/ml) which
means xanthum gum exhibit least bulk in the formulation
as compare to other but starch exhibit the largest bulk in
the formulation. Hausner’s ratio and carr’s index has
reported. As the values of these indices increase, the flow
of the powder decreases since sodium alginate shows
maximum Hausner’s ratio and carr’s index i.e 1.43±0.036
and 30.11±0.09 respectively whereas CMC has lowest
Hausner’s ratio and xanthum gum has lowest carr’s index
(0.77±0.032 and 4.02±0.02 respectively) means xanthum
gum shows excellent flow ability. Polymers which have
angle of repose =30°usually indicate a free-flowing
polymer    and  angle=40°suggest   poor   flowing
polymers.  Since  all polymers exhibit free-flowing
property (i.e. all polymers has value of angle less than
30°). This indicates that sodium alginate would give
superior  flow  in  comparison with the other polymers.
The results of bulk, tapped densities, porosity and
packing fraction in Table 1[20,21]. 
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