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Povidone

1 Nonproprietary Names

BP: Povidone
JP: Povidone
PhEur: Povidonum
USP: Povidone

2 Synonyms

E1201; Kollidon; Plasdone; poly[1-(2-oxo-1-pyrrolidinyl)ethy-
lene]; polyvidone; polyvinylpyrrolidone; PVP; 1-vinyl-2-pyrro-
lidinone polymer.

3 Chemical Name and CAS Registry Number

1-Ethenyl-2-pyrrolidinone homopolymer [9003-39-8]

4 Empirical Formula and Molecular Weight

(C6H9NO)n 2500–3 000000

The USP 28 describes povidone as a synthetic polymer
consisting essentially of linear 1-vinyl-2-pyrrolidinone groups,
the differing degree of polymerization of which results in
polymers of various molecular weights. It is characterized by its
viscosity in aqueous solution, relative to that of water,
expressed as a K-value, in the range 10–120. The K-value is
calculated using Fikentscher’s equation:(1)

where z is the relative viscosity of the solution of concentration
c (in % w/v), and k is the K-value � 10–3.

Alternatively, the K-value may be determined from the
following equation:

where z is the relative viscosity of the solution of concentration
c (in % w/v).

Approximate molecular weights for different povidone
grades are shown in Table I.

Table I: Approximate molecular weights for different grades of
povidone.

K-value Approximate molecular weight

12 2500
15 8000
17 10000
25 30000
30 50000
60 400000
90 1000000
120 3000000

See also Section 8.

5 Structural Formula

6 Functional Category

Disintegrant; dissolution aid; suspending agent; tablet binder.

7 Applications in Pharmaceutical Formulation
or Technology

Although povidone is used in a variety of pharmaceutical
formulations, it is primarily used in solid-dosage forms. In
tableting, povidone solutions are used as binders in wet-
granulation processes.(2,3) Povidone is also added to powder
blends in the dry form and granulated in situ by the addition of
water, alcohol, or hydroalcoholic solutions. Povidone is used as
a solubilizer in oral and parenteral formulations and has been
shown to enhance dissolution of poorly soluble drugs from
solid-dosage forms.(4–6) Povidone solutions may also be used as
coating agents.

Povidone is additionally used as a suspending, stabilizing, or
viscosity-increasing agent in a number of topical and oral
suspensions and solutions. The solubility of a number of poorly
soluble active drugs may be increased by mixing with povidone.
See Table II.

Special grades of pyrogen-free povidone are available and
have been used in parenteral formulations; see Section 14.

Table II: Uses of povidone.

Use Concentration (%)

Carrier for drugs 10–25
Dispersing agent Up to 5
Eye drops 2–10
Suspending agent Up to 5
Tablet binder, tablet diluent, or coating agent 0.5–5

8 Description

Povidone occurs as a fine, white to creamy-white colored,
odorless or almost odorless, hygroscopic powder. Povidones
with K-values equal to or lower than 30 are manufactured by
spray-drying and occur as spheres. Povidone K-90 and higher
K-value povidones are manufactured by drum drying and occur
as plates.

9 Pharmacopeial Specifications

See Table III.



Table III: Pharmacopeial specifications for povidone.

Test JP 2001 PhEur 2005 USP 28

Identification þ þ þ
Characters — þ —
pH — þ 3.0–7.0

K 4 30 3.0–5.0 3.0–5.0 —
K > 30 4.0–7.0 4.0–7.0 —

Appearance of solution þ þ —
Viscosity — þ —
Water 45.0% 45.0% 45.0%
Residue on ignition 40.1% 40.1% 40.1%
Lead — — 410ppm
Aldehydes 4500ppm(a) 4500ppm(a) 40.05%
Hydrazine 41ppm 41ppm 41ppm
Vinylpyrrolidinone 410ppm 410ppm 40.2%
Peroxides 4400ppm(b) 4400ppm(b) —
K-value 25–90 — 10–120

415 90.0–108.0% 85.0–115.0% 85.0–115.0%
>15 90.0–108.0% 90.0–108.0% 90.0–108.0%

Heavy metals 410ppm 410ppm —
Assay (nitrogen content) 11.5–12.8% 11.5–12.8% 11.5–12.8%

(a) Expressed as acetaldehyde.
(b) Expressed as hydrogen peroxide.

10 Typical Properties

Acidity/alkalinity: pH = 3.0–7.0 (5% w/v aqueous solution).
Density (bulk): 0.29–0.39 g/cm3 for Plasdone.
Density (tapped): 0.39–0.54 g/cm3 for Plasdone.
Density (true): 1.180 g/cm3

Flowability:
20 g/s for povidone K-15;
16 g/s for povidone K-29/32.

Melting point: softens at 1508C.
Moisture content: povidone is very hygroscopic, significant

amounts of moisture being absorbed at low relative
humidities. See Figures 1 and 2.

Figure 1: Sorption–desorption isotherm of povidone K-15 (Plasdone
K-15).

Figure 2: Sorption–desorption isotherm of povidone K-29/32
(Plasdone K-29/32).

Particle size distribution:
Kollidon 25/30: 90% >50 mm, 50% >100mm, 5%
>200mm;
Kollidon 90: 90% >200 mm, 95% >250 mm.(7)

Solubility: freely soluble in acids, chloroform, ethanol (95%),
ketones, methanol, and water; practically insoluble in ether,
hydrocarbons, and mineral oil. In water, the concentration
of a solution is limited only by the viscosity of the resulting
solution, which is a function of the K-value.

Viscosity (dynamic): the viscosity of aqueous povidone solu-
tions depends on both the concentration and the molecular
weight of the polymer employed. See Tables IV and V.(7)

Table IV: Dynamic viscosity of 10%w/v aqueous povidone (Kollidon)
solutions at 208C.(7)

Grade Dynamic viscosity (mPa s)

K-11/14 1.3–2.3
K-16/18 1.5–3.5
K-24/27 3.5–5.5
K-28/32 5.5–8.5
K-85/95 300–700

Table V: Dynamic viscosity of 5% w/v povidone (Kollidon) solutions
in ethanol (95%) and propan-2-ol at 258C.(7)

Grade Dynamic viscosity (mPa s)

Ethanol (95%) Propan-2-ol

K-12PF 1.4 2.7
K-17PF 1.9 3.1
K-25 2.7 4.7
K-30 3.4 5.8
K-90 53.0 90.0
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SEM: 1
Excipient: Povidone K-15 (Plasdone K-15)
Manufacturer: ISP
Lot No.: 82A-1
Magnification: 60�
Voltage: 5 kV

SEM: 2
Excipient: Povidone K-15 (Plasdone K-15)
Manufacturer: ISP
Lot No.: 82A-1
Magnification: 600�
Voltage: 5 kV

SEM: 3
Excipient: Povidone K-26/28 (Plasdone K-26/28)
Manufacturer: ISP
Lot No.: 82A-2
Magnification: 60�
Voltage: 5 kV

SEM: 4
Excipient: Povidone K-26/28 (Plasdone K-26/28)
Manufacturer: ISP
Lot No.: 82A-2
Magnification: 600�
Voltage: 10kV
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SEM: 5
Excipient: Povidone K-30 (Plasdone K-30)
Manufacturer: ISP
Lot No.: 82A-4
Magnification: 60�
Voltage: 10 kV

SEM: 6
Excipient: Povidone K-30 (Plasdone K-30)
Manufacturer: ISP
Lot No.: 82A-4
Magnification: 600�
Voltage: 10 kV

SEM: 7
Excipient: Povidone K-29/32 (Plasdone K-29/32)
Manufacturer: ISP
Lot No.: 82A-3
Magnification: 60�
Voltage: 5 kV

SEM: 8
Excipient: Povidone K-29/32 (Plasdone K-29/32)
Manufacturer: ISP
Lot No.: 82A-3
Magnification: 600�
Voltage: 10kV

11 Stability and Storage Conditions

Povidone darkens to some extent on heating at 1508C, with a
reduction in aqueous solubility. It is stable to a short cycle of
heat exposure around 110–1308C; steam sterilization of an
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aqueous solution does not alter its properties. Aqueous
solutions are susceptible to mold growth and consequently
require the addition of suitable preservatives.

Povidone may be stored under ordinary conditions without
undergoing decomposition or degradation. However, since the
powder is hygroscopic, it should be stored in an airtight
container in a cool, dry place.

12 Incompatibilities

Povidone is compatible in solution with a wide range of
inorganic salts, natural and synthetic resins, and other
chemicals. It forms molecular adducts in solution with
sulfathiazole, sodium salicylate, salicylic acid, phenobarbital,
tannin, and other compounds; see Section 18. The efficacy of
some preservatives, e.g. thimerosal, may be adversely affected
by the formation of complexes with povidone.

13 Method of Manufacture

Povidone is manufactured by the Reppe process. Acetylene and
formaldehyde are reacted in the presence of a highly active
copper acetylide catalyst to form butynediol, which is hydro-
genated to butanediol and then cyclodehydrogenated to form
butyrolactone. Pyrrolidone is produced by reacting butyrolac-
tone with ammonia. This is followed by a vinylation reaction in
which pyrrolidone and acetylene are reacted under pressure.
The monomer, vinylpyrrolidone, is then polymerized in the
presence of a combination of catalysts to produce povidone.

14 Safety

Povidone has been used in pharmaceutical formulations for
many years, being first used in the 1940s as a plasma expander,
although it has now been superseded for this purpose by
dextran.(8)

Povidone is widely used as an excipient, particularly in oral
tablets and solutions. When consumed orally, povidone may be
regarded as essentially nontoxic since it is not absorbed from
the gastrointestinal tract or mucous membranes.(8) Povidone
additionally has no irritant effect on the skin and causes no
sensitization.

Reports of adverse reactions to povidone primarily concern
the formation of subcutaneous granulomas at the injection site
of intramuscular injections formulated with povidone.(9)

Evidence also exists that povidone may accumulate in the
organs of the body following intramuscular injection.(10)

A temporary acceptable daily intake for povidone has been
set by the WHO at up to 25mg/kg body-weight.(11)

LD50 (mouse, IP): 12 g/kg(12)

15 Handling Precautions

Observe normal precautions appropriate to the circumstances
and quantity of material handled. Eye protection, gloves, and a
dust mask are recommended.

16 Regulatory Status

Accepted for use in Europe as a food additive. Included in the
FDA Inactive Ingredients Guide (IM and IV injections;
ophthalmic preparations; oral capsules, drops, granules,
suspensions, and tablets; sublingual tablets; topical and vaginal
preparations). Included in nonparenteral medicines licensed in

the UK. Included in the Canadian List of Acceptable Non-
medicinal Ingredients.

17 Related Substances

Crospovidone.

18 Comments

The molecular adduct formation properties of povidone may be
used advantageously in solutions, slow-release solid-dosage
forms, and parenteral formulations. Perhaps the best-known
example of povidone complex formation is povidone–iodine,
which is used as a topical disinfectant.

For accurate standardization of solutions, the water content
of the solid povidone must be determined before use and taken
into account for any calculations. A specification for povidone
is contained in the Food Chemicals Codex (FCC).
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Plaizier-Vercammen JA, DeNève RE. Interaction of povidone with
aromatic compounds III: thermodynamics of the binding equilibria
and interaction forces in buffer solutions at varying pH values and
varying dielectric constant. J Pharm Sci 1982; 71: 552–556.

Robinson BV, Sullivan FM, Borzelleca JF, Schwartz SL. PVP: A Critical
Review of the Kinetics and Toxicology of Polyvinylpyrrolidone
(Povidone). Chelsea, MI: Lewis Publishers, 1990.

Shefter E, Cheng KC. Drug–polyvinylpyrrolidone (PVP) dispersions. A
differential scanning calorimetric study. Int J Pharm 1980; 6: 179–
182.

Smolinske SC. Handbook of Food, Drug, and Cosmetic Excipients.
Boca Raton, FL: CRC Press, 1992: 303–305.

21 Authors

AH Kibbe.

22 Date of Revision

30 August 2005.

616 Povidone


	Cover
	Contents
	International Steering Committee
	Editorial Staff
	Contributors
	About the Editors
	New Monographs
	Related Substances
	Preface
	Arrangement
	Acknowledgments
	Notice to Readers
	Bibliography
	Abbreviations
	Units of Measurement
	Monographs
	Acacia
	Acesulfame Potassium
	Acetic Acid, Glacial
	Acetone
	Acetyltributyl Citrate
	Acetyltriethyl Citrate
	Agar
	Albumin
	Alcohol
	Alginic Acid
	Aliphatic Polyesters
	Alitame
	Almond Oil
	Alpha Tocopherol
	Aluminum Hydroxide Adjuvant
	Aluminum Oxide
	Aluminum Phosphate Adjuvant
	Aluminum Stearate
	Ammonia Solution
	Ammonium Alginate
	Ascorbic Acid
	Ascorbyl Palmitate
	Aspartame
	Attapulgite
	Bentonite
	Benzalkonium Chloride
	Benzethonium Chloride
	Benzoic Acid
	Benzyl Alcohol
	Benzyl Benzoate
	Boric Acid
	Bronopol
	Butylated Hydroxyanisole
	Butylated Hydroxytoluene
	Butylparaben
	Calcium Alginate
	Calcium Carbonate
	Calcium Phosphate, Dibasic Anhydrous
	Calcium Phosphate, Dibasic Dihydrate
	Calcium Phosphate, Tribasic
	Calcium Stearate
	Calcium Sulfate
	Canola Oil
	Carbomer
	Carbon Dioxide
	Carboxymethylcellulose Calcium
	Carboxymethylcellulose Sodium
	Carrageenan
	Castor Oil
	Castor Oil, Hydrogenated
	Cellulose, Microcrystalline
	Cellulose, Powdered
	Cellulose, Silicified Microcrystalline
	Cellulose Acetate
	Cellulose Acetate Phthalate
	Ceratonia
	Cetostearyl Alcohol
	Cetrimide
	Cetyl Alcohol
	Cetylpyridinium Chloride
	Chitosan
	Chlorhexidine
	Chlorobutanol
	Chlorocresol
	Chlorodifluoroethane (HCFC)
	Chlorofluorocarbons (CFC)
	Chloroxylenol
	Cholesterol
	Citric Acid Monohydrate
	Colloidal Silicon Dioxide
	Coloring Agents
	Copovidone
	Corn Oil
	Cottonseed Oil
	Cresol
	Croscarmellose Sodium
	Crospovidone
	Cyclodextrins
	Cyclomethicone
	Denatonium Benzoate
	Dextrates
	Dextrin
	Dextrose
	Dibutyl Phthalate
	Dibutyl Sebacate
	Diethanolamine
	Diethyl Phthalate
	Difluoroethane (HFC)
	Dimethicone
	Dimethyl Ether
	Dimethyl Phthalate
	Dimethyl Sulfoxide
	Dimethylacetamide
	Disodium Edetate
	Docusate Sodium
	Edetic Acid
	Erythorbic Acid
	Erythritol
	Ethyl Acetate
	Ethyl Lactate
	Ethyl Maltol
	Ethyl Oleate
	Ethyl Vanillin
	Ethylcellulose
	Ethylene Glycol Palmitostearate
	Ethylene Vinyl Acetate
	Ethylparaben
	Fructose
	Fumaric Acid
	Gelatin
	Glucose, Liquid
	Glycerin
	Glyceryl Behenate
	Glyceryl Monooleate
	Glyceryl Monostearate
	Glyceryl Palmitostearate
	Glycofurol
	Guar Gum
	Hectorite
	Heptafluoropropane (HFC)
	Hexetidine
	Hydrocarbons (HC)
	Hydrochloric Acid
	Hydroxyethyl Cellulose
	Hydroxyethylmethyl Cellulose
	Hydroxypropyl Cellulose
	Hydroxypropyl Cellulose, Low-substituted
	Hydroxypropyl Starch
	Hypromellose
	Hypromellose Acetate Succinate
	Hypromellose Phthalate
	Imidurea
	Inulin
	Iron Oxides
	Isomalt
	Isopropyl Alcohol
	Isopropyl Myristate
	Isopropyl Palmitate
	Kaolin
	Lactic Acid
	Lactitol
	Lactose, Anhydrous
	Lactose, Monohydrate
	Lactose, Spray-Dried
	Lanolin
	Lanolin Alcohols
	Lanolin, Hydrous
	Lauric Acid
	Lecithin
	Leucine
	Linoleic Acid
	Macrogol 15 Hydroxystearate
	Magnesium Aluminum Silicate
	Magnesium Carbonate
	Magnesium Oxide
	Magnesium Silicate
	Magnesium Stearate
	Magnesium Trisilicate
	Malic Acid
	Maltitol
	Maltitol Solution
	Maltodextrin
	Maltol
	Maltose
	Mannitol
	Medium-chain Triglycerides
	Meglumine
	Menthol
	Methylcellulose
	Methylparaben
	Mineral Oil
	Mineral Oil, Light
	Mineral Oil and Lanolin Alcohols
	Monoethanolamine
	Monosodium Glutamate
	Monothioglycerol
	Myristic Acid
	Neohesperidin Dihydrochalcone
	Nitrogen
	Nitrous Oxide
	Octyldodecanol
	Oleic Acid
	Oleyl Alcohol
	Olive Oil
	Palmitic Acid
	Paraffin
	Peanut Oil
	Pectin
	Petrolatum
	Petrolatum and Lanolin Alcohols
	Phenol
	Phenoxyethanol
	Phenylethyl Alcohol
	Phenylmercuric Acetate
	Phenylmercuric Borate
	Phenylmercuric Nitrate
	Phosphoric Acid
	Polacrilin Potassium
	Poloxamer
	Polycarbophil
	Polydextrose
	Polyethylene Glycol
	Polyethylene Oxide
	Polymethacrylates
	Poly(methyl vinyl ether/maleic anhydride)
	Polyoxyethylene Alkyl Ethers
	Polyoxyethylene Castor Oil Derivatives
	Polyoxyethylene Sorbitan Fatty Acid Esters
	Polyoxyethylene Stearates
	Polyvinyl Acetate Phthalate
	Polyvinyl Alcohol
	Potassium Alginate
	Potassium Benzoate
	Potassium Bicarbonate
	Potassium Chloride
	Potassium Citrate
	Potassium Hydroxide
	Potassium Metabisulfite
	Potassium Sorbate
	Povidone
	Propionic Acid
	Propyl Gallate
	Propylene Carbonate
	Propylene Glycol
	Propylene Glycol Alginate
	Propylparaben
	2-Pyrrolidone
	Raffinose
	Saccharin
	Saccharin Sodium
	Saponite
	Sesame Oil
	Shellac
	Simethicone
	Sodium Acetate
	Sodium Alginate
	Sodium Ascorbate
	Sodium Benzoate
	Sodium Bicarbonate
	Sodium Borate
	Sodium Chloride
	Sodium Citrate Dihydrate
	Sodium Cyclamate
	Sodium Hyaluronate
	Sodium Hydroxide
	Sodium Lactate
	Sodium Lauryl Sulfate
	Sodium Metabisulfite
	Sodium Phosphate, Dibasic
	Sodium Phosphate, Monobasic
	Sodium Propionate
	Sodium Starch Glycolate
	Sodium Stearyl Fumarate
	Sodium Sulfite
	Sorbic Acid
	Sorbitan Esters (Sorbitan Fatty Acid Esters)
	Sorbitol
	Soybean Oil
	Starch
	Starch, Pregelatinized
	Starch, Sterilizable Maize
	Stearic Acid
	Stearyl Alcohol
	Sucralose
	Sucrose
	Sugar, Compressible
	Sugar, Confectioner’s
	Sugar Spheres
	Sulfobutylether B-Cyclodextrin
	Sulfuric Acid
	Sunflower Oil
	Suppository Bases, Hard Fat
	Talc
	Tartaric Acid
	Tetrafluoroethane (HFC)
	Thaumatin
	Thimerosal
	Thymol
	Titanium Dioxide
	Tragacanth
	Trehalose
	Triacetin
	Tributyl Citrate
	Triethanolamine
	Triethyl Citrate
	Vanillin
	Vegetable Oil, Hydrogenated
	Water
	Wax, Anionic Emulsifying
	Wax, Carnauba
	Wax, Cetyl Esters
	Wax, Microcrystalline
	Wax, Nonionic Emulsifying
	Wax, White
	Wax, Yellow
	Xanthan Gum
	Xylitol
	Zein
	Zinc Acetate
	Zinc Stearate

	Appendix I: Suppliers Directory
	Excipients List
	Suppliers List: UK
	Suppliers List: Other European
	Suppliers List: USA

	Appendix II: List of Excipient ‘E’ Numbers
	Appendix III: List of Excipient ‘EINECS’ Numbers
	Appendix IV: List of Excipient Molecular Weights
	Index



