


vinyl pyrrolidone and 4 parts of vinyl
acetate in 2-propanol (Figure 1).
Copovidone is a white or yellow-white
spray-dried powder with a relatively fine
particle size and excellent flow
properties. It has a typical but weak odor
and little taste in aqueous solution. To
date, the monographs on Copovidone
can be found in the European
Pharmacopoeia Ph. Eur., in the US
Pharmacopoeia USP-NF, and in the
Japanese Pharmaceutical Excipients
JPE.

BASF markets two types of
Copovidone under the designations
Kollidon® VA 64 and Kollidon® VA 64
Fine, the difference being in particle
size. ISP markets Copovidone under the
name Plasdone® S-630. The products
listed in Table 1 fulfill the requirements
of the aforementioned pharmacopoeia
monographs.

Depending on the ratio of vinyl
pyrrolidone to vinyl acetate in
Copovidone, the resulting solubility is
almost as universal as that of Povidone
(eg, Povidone K 30). It extends from an
extremely hydrophilic liquid such as
water to more hydrophobic solvents
such as butanol. Copovidone dissolves
to more than 10% in the following
solvents: water, methanol, ethanol,
propanol, 2-propanol, butanol,
chloroform, methylene chloride, PEG
400, 1,2-propylene glycol, 1,4-
butanediol, and glycerol.

The viscosity of an aqueous solution
of Copovidone is similar to that of
Povidone K 30 homopolymer. This low
viscosity facilitates the use of
Copovidone in wet granulation and
coating formulations.

The K-value of Copovidone that
characterizes its mean molecular weight,
is 25 to 31 and hence also similar to that
of Povidone K 30 (27 to 32). The mean
molecular weight (Mw) of Copovidone
products is usually in the range of
45,000 to 70,000.

Table 1 shows that Copovidone is
available in two particle sizes. The
established standard products Kollidon
VA 64 and Plasdone S-630 are
characterized by close particle size
distribution, a low proportion of fines
and very good flow properties. The

flowability of Kollidon VA 64 Fine,
introduced some years ago, is inferior to
that of the standard products due to its
smaller particles. However, when used in
the usual concentration of 2% to 6% in
tablets, it shows excellent miscibility
and, due to the spherical nature of its
particles, improves the overall

flowability of the mixture to be
compressed to tablets.

While the particles of standard
products Kollidon VA 64 and Plasdone
S-630 have almost always a structure
comparable to broken hollow spheres,
Kollidon VA 64 Fine consists of very
much smaller but intact hollow spheres.

F I G U R E 2

Typical Scanning Electron Micrograph of Kollidon® VA 64

F I G U R E 3

Typical Scanning Electron Micrograph of Kollidon® VA 64 Fine
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The incorporation of vinyl acetate
groups into the vinyl pyrrolidone
polymer chain lowers the hydrophilicity
and hygrocsopicity of the copolymer
compared to polyvinylpyrrolidone
(PVP). When used as a tablet binder and
granulation enhancer, a certain degree of
hygroscopicity is needed for robust
granulation. In the case of film coatings,
it may impact negatively. In simple
terms, one can say that Copovidone
absorbs only about one third of the water
as Povidone at the same relative
humidity. The lower hygroscopicity of
Copovidone is of advantage when water-

sensitive active ingredients are
formulated or if production takes place
in a humid atmosphere.

The applications of Copovidone are
based on its excellent binding and film
forming properties, its affinity to
hydrophilic and hydrophobic surfaces,
and its relatively low hygroscopicity.
Advantages of Copovidone over
Povidone K 30 in solid dosage forms are
related to its low hygroscopicity,
excellent dry binding properties, and
higher plasticity. Table 3 summarizes the
various applications of Copovidone.

As a Binder in Tablets, Granulates
& Capsules

The principal application of
Copovidone is as a binder in tablets and
granulates, independent of whether wet
granulation, dry granulation, or direct
compression is involved.

In wet granulation, Copovidone does
not differ significantly from Povidone K
25 or K 30. However, due to the higher
plasticity of Copovidone, the granules
for compression are less susceptible to
capping and produce less brittle tablets
during production. Due to their lower
hygroscopicity, tablets produced using
Copovidone adhere less to the punches
when produced in a humid atmosphere.

The advantages of the Copovidone
grades are evident in dry granulation and
direct tablet compression. In these
processes, the higher plasticity of
Copovidone means that it flows better
under pressure (compression force); the
interstitial space between filler and
particles of active ingredient is filled and
thus more points of adhesive contact are
generated.

Copovidone Fine Grade is tailor-
made for roller compaction applications
due to its particle morphology and
distribution. Due to its smaller particle
size, Copovidone Fine Grade is able to
cover a large area and form numerous
solid bridges within the tablet structure.

Figure 4 illustrates the influence of
particle size on the number of contacts
between binder and filler or between
binder and active ingredient. On the left,
the binder particle has fewer contact
points with filler or active ingredient. In
contrast, the reduced particle size of the
binder enables each filler or active
ingredient particle to adhere to three
binder particles. In practice, this enables
harder and more mechanically stable
tablets with lower friability.

Kleinebudde et al compared
Copovidone Fine Grade, Copovidone
Standard Grade, and some others
commonly used in dry granulation with
respect to their dry binding properties.2

Copovidone Fine Grade, with the highest
tensile strength values for tablets made
from powder mixtures and granules,
proved to be superior.

Function/Dosage Form Copovidone
(Standard Grade)

Copovidone
(Fine)

Dry Binder in Tablets
(Direct Compression)

+ +

Binder in Tablets, Pellets & Granules 
(Wet Granulation)

+ _

Dry Binder in Granules
(Roller Compaction)

+ +

Film Former for Tablet Film Coating & Sugar Coating + _

Film Former for Subcoating Tablets + _

Matrix Former for Melt-Extrusion
of Tablets

+ _

Film Former in Sprays + _

T A B L E 3

Summary of the Main Applications of Copovidone Grades1

F I G U R E 4

Influence of Particle Size on the Number of Particle Contacts
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Although many active ingredients
do not fulfill all the necessary criteria
for direct tablet compression, they can
normally be compressed directly using
Copovidone. The reasons for this
excellent compressibility of the
Copovidone grades are the lower glass
transition temperature compared to
Povidone, the higher plasticity of the
polymer, and its special particle
structure. Copovidone also improves the
compressibility of so-called filler
binders, such as lactose, dicalcium
phosphate, microcrystalline cellulose,
sorbitol, mannitol, etc. Kolter et al
described the influence of physico-
chemical aspects on the performance of
dry binders.3 According to this study, the
hollow sphere structure of Copovidone
is responsible for the excellent
flowability and compressibility of the
substance. Tablet strength is a result of
bond types and the available contact
surface area between particles in tablets.
The binding surface area can be
increased by reducing the particle size
of the dry binder. Table 4 Figure 5
illustrate that a reduction in the particle
size of Copovidone has a positive effect
on tablet hardness.

Copovidone Fine Grade, already at
a concentration of 2%, demonstrates
excellent dry binding properties. This is
an advantage with formulations
containing a high concentration of active
ingredient as it enables the tablet weight
to be kept low, eg, with multivitamin
tablets. Copovidone is also used in the
manufacture of effervescent tablets
using direct compression instead of
solvent-based anhydrous wet
granulation.

The aforementioned properties of
Copovidone in reference to wet
granulation are also suitable for use in
the manufacture of granulates and
pellets in hard gelatine capsules. The
most important functions of Copovidone
in this case are to increase the size of
the granulate particles, to ensure good
flowability, and to prevent the formation
of dust. This facilitates the filling of
hard gelatine capsules.

Improvement of the Release &
Bioavailability of Active
Ingredients

The most important new technology
in the use of Copovidone is melt-
extrusion.4 Copovidone mostly acts as a
matrix former or solvent in instant-
release dosage forms. The Copovidone
structure (Figure 1) links the
hydrophobic elements (polyethylene
backbone; vinyl acetate groups) with the
hydrophilic groups (pyrrolidone rings).
In addition, the pyrrolidone rings can
form hydrogen bondings that facilitate
the dissolution or interaction of
sparingly soluble active ingredients. The
polymeric matrix disperses the drug
uniformly and enhances its
bioavailability by preventing the API
from recrystallizing when in contact
with gastrointestinal fluid. By selecting
the polymer or polymer combination or
by combining with other excipients (eg,
surfactants), a number of different active
ingredient release profiles can be
achieved. These can extend from those
that attain peak blood levels within
minutes to once-a-day formulations.

Using the melt-extrusion technique,
it has become possible to develop
dosage forms for active ingredients that,
due to their lack of solubility or poor
bioavailability, otherwise cannot be
formulated satisfactorily using
conventional methods. Abbott’s anti-HIV
protease inhibitor combination
(Kaletra®) comprising Lopinavir and
Ritonavir is an example.5 SOLIQS, the
drug delivery business of Abbott GmbH
& Co. KG, has developed melt-extrusion
to a very high level and offers this
service to other pharmaceutical
companies under Meltrex® technology in
the form of feasibility studies,
development programs, and commercial
manufacture.

Other Applications

FILM COATING: Copovidone forms
water-soluble films that are less
hygroscopic and elastic than
corresponding films of Povidone (eg,
Povidone K 30). However, Copovidone
is rarely used as the only film former as

it prones to water absorption. It is thus
recommended that Copovidone be used
along with less hygroscopic excipients,
such as cellulose derivatives, shellac,
PEG, etc. In combination with cellulose
derivatives, Copovidone reduces the
brittleness of films and increases their
solubility. With spray suspensions based
on HPMC, the viscosity of the
suspension is reduced if part of the
HPMC is replaced by Copovidone. This
enables spray suspensions of higher
polymer concentration to be processed,
hence rendering the coating process
short and more economical.

SUB-COATING: Today, tablet cores are
predominantly coated with aqueous
polymer solutions or suspensions. If
such tablet cores contain active
ingredients that are very sensitive to
moisture or a large proportion of highly
effective disintegrants, a sub-coating is
recommended as a moisture barrier. In
such a case, the tablet cores are coated
with a 10% organic solution of
Copovidone (eg, 2-propanol or ethanol).
Sub-coating with Copovidone moistens
the tablet core and reduces the
generation of dust. Both factors
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Ingredient [mg]

Ascorbic Acid 200

Ludipress® 231.25

Dry Binder 50

Kollidon CL 15

Aerosil® 200 1.25

Magnesium 
Stearate 2.50

®

T A B L E 4

Formulation for Evaluating the Dry Binding
Capacity of Excipients at a Concentration of
10%



facilitate subsequent coating with
aqueous polymer solutions or
suspensions. Due to its hydrophilic and
hydrophobic components, Copovidone
acts as a layer between the waxy tablet
core and the HPMC-based coating.

SUGAR COATING: Copovidone is used
in sugar coating to improve the adhesion
of the coating to the surface of the tablet
core and to increase the capacity of the
coating solution for pigments; it also
improves their dispersibility.
Copovidone helps in the application and
automation of sugar-coating processes.

FILM FORMING AGENT IN TOPICAL

SPRAYS: Due to its film-forming and
bioadhesive properties and water
solubility, Copovidone (alone or in
combination with cellulose derivatives)
is used as a film former in aqueous
sprays and as a final dosage form for
human or veterinary topical
administration.

TRANSDERMAL & TRANSMUCOSAL

SYSTEMS: Due to its plasticity, lower
hygroscopicity, and bioadhesion, the
film former Copovidone could be more
suitable than Povidone for transdermal
or transmucosal systems. The
crystallization inhibitory effect of
Copovidone has been documented for
several APIs in such systems.

SUMMARY

Like Povidone, Copovidone is a
highly versatile excipient and is used in
a wide range of pharmaceutical
applications. Its properties as a binder in
both wet and dry granulation and in
direct tablet compression processes
exceed the expectation compared to
other dry binders. Copovidone's ability
to form solid dispersions or solid
solutions with sparingly soluble active
ingredients, hence improving their
solubility and bioavailability, will render
it increasingly important in the future in
such applications. �
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F I G U R E 5

Influence of the particle size distribution of Copovidone grades (left) on tablet hardness at a binder
concentration 10% (right: tablets were prepared using the formulation shown in Table 4).
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