Sugar Spheres

1 Nonproprietary Names

BP: Sugar spheres
PhEur: Sacchari spheri
USPNF: Sugar spheres

2 Synonyms

Non-pareil; non-pareil seeds; NPTAB; Nu-Core; Nu-Pareil
PG; sugar seeds; Suglets.

3 Chemical Name and CAS Registry Number

4 Empirical Formula Molecular Weight

See Section 8.

5 Structural Formula

See Section 8.

6 Functional Category
Tablet and capsule diluent.

7 Applications in Pharmaceutical Formulation
or Technology

Sugar spheres are mainly used as inert cores in capsule and
tablet formulations, particularly multiparticulate sustained-
release formulations.’™ They form the base upon which a
drug is coated, usually followed by a release-modifying poly-
mer coating.

Alternatively, a drug and matrix polymer may be coated
onto the cores simultaneously. The active drug is released over
an extended period either via diffusion through the polymer or
through to the controlled erosion of the polymer coating.

Complex drug mixtures contained within a single-dosage
form may be prepared by coating the drugs onto different
batches of sugar spheres with different protective polymer
coatings.

Sugar spheres are also used in confectionery products.

8 Description

The USPNF 20 describes sugar spheres as approximately
spherical granules of a labeled nominal-size range with a
uniform diameter and containing not less than 62.5% and
not more than 91.5% of sucrose, calculated on the dried basis.
The remainder is chiefly starch.

The PhEur 2002 states that sugar spheres contain not more
than 92% of sucrose calculated on the dried basis. The
remainder consists of corn (maize) starch and may also con-
tain starch hydrolysates and color additives. The diameter of
sugar spheres varies from 200 to 2000 um and the upper and
lower limits of the size of the sugar spheres are stated on the

label.
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9 Pharmacopeial Specifications

See Table 1.

Table I:  Pharmacopeial specifications for sugar spheres.

Test PhEur 2002 USPNF 20
Identification + +

Heavy metals <5ppm <5 ppm
Loss on drying <5.0% <4.0%
Microbial limits + +

Organic volatile impurities — +

Particle size distribution + +

Residue on ignition <0.2% <0.25%
Specific rotation — +41° o +61°
Sucrose (dried basis) <92% 62.5-91.5%

10 Typical properties

Density:
1.57-1.59 g/em? for Suglets less than 500 um in size
1.55-1.58 g/em® for Suglets more than 500 um in size

Flowability: <10 seconds, free flowing.

Particle size distribution: sugar spheres are of a uniform
diameter. The following sizes are commercially available
from various suppliers (US standard sieves):

45-60 mesh (250-355 um)
40-50 mesh (300425 um)
35-45 mesh (355-500 um)
35-40 mesh (420-500 pm)
30-35 mesh (500-600 pm)
25-30 mesh (610-710 um)
20-25 mesh (710-850 pm)
18-20 mesh (850-1000 pum)
1620 mesh (850-1180 pum)
14-18 mesh (1000-1400 pum)

Solubility: solubility in water varies according to the sucrose-
to-starch ratio. The sucrose component is freely soluble in
water, whereas the starch component is practically insolu-
ble in cold water.

Specific surface area:
0.1-0.2 m*/g for Suglets less than 500 um in size
>0.2 m*/g for Suglets more than 500 pm in size

11 Stability and Storage Conditions

Sugar spheres are stable when stored in a well-closed container
in a cool, dry place.

12  Incompatibilities

See Starch and Sucrose for information concerning the incom-
patibilities of the component materials of sugar spheres.



13 Method of Manufacture

Sugar spheres are prepared from crystalline sucrose, which is
coated using sugar syrup and a starch dusting powder.

14 Safety

Sugar spheres are used in oral pharmaceutical formulations.
The sucrose and starch components of sugar spheres are widely
used in edible food products and oral pharmaceutical formula-
tions.

The adverse reactions and precautions necessary with the
starch and sucrose components should be considered in any
product containing sugar spheres. For example, sucrose is
generally regarded as more cariogenic than other carbohy-
drates, and in higher doses is also contraindicated in diabetic
patients.

See Starch and Sucrose for further information.

15 Handling Precautions

Observe normal precautions appropriate to the circumstances
and quantity of material handled.

16 Regulatory Status

Included in the FDA Inactive Ingredients Guide (oral capsules
and tablets). Included in nonparenteral medicines licensed in
the UK and Europe. The sucrose and starch components of
sugar spheres are individually approved for use as food
additives in Europe and the USA.
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17 Related Substances

Compressible sugar; confectioner’s sugar; starch; sucrose.
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