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Cellulose, Silicified Microcrystalline

1 Nonproprietary Names
None adopted.

2 Synonyms
ProSolv.

3 Chemical Name and CAS Registry Number

See Section 8.

4 Empirical Formula and 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

Silicified microcrystalline cellulose is used as a filler in the
formulation of capsules and tablets. It has improved compac-
tion properties in both wet granulation and direct compression
compared to conventional microcrystalline cellulose.’~> Sili-
cified microcrystalline cellulose was specifically developed to
address the loss of compaction that occurs with microcrystal-
line cellulose after wet granulation.

8 Description

Silicified microcrystalline cellulose is a synergistic, intimate
physical mixture of two components: microcrystalline cellulose
and colloidal silicon dioxide (for further information see
Cellulose, Microcrystalline and Colloidal Silicon Dioxide).
Silicified microcrystalline cellulose contains 2% w/w colloidal
silicon dioxide.

9 Pharmacopeial Specifications

10 Typical properties

Acidity/alkalinity: <pH = 5.0-7.5 (10% wl/v suspension)

Density: 1.58 g/cm®’

Density (bulk): 0.31 g/cm?

Density (tapped): 0.39 g/em®’

Melting point: the microcrystalline cellulose component chars
at 260-270°C.

Moisture content: typically less than 6% w/w.

Particle size distribution: typical particle size is 20-200 pm.
Different grades may have a different normal mean particle
size.

Solubility: practically insoluble in water, dilute acids, and most
organic solvents. The microcrystalline cellulose component
is slightly soluble in 5% w/w sodium hydroxide solution.

SEM: 1

Excipient: Silicified microcrystalline cellulose
Manufacturer: JRS Pharma LP

Lot No.: CSD5866

Magnification: 100x

SEM: 2
Excipient: Silicified microcrystalline cellulose
Manufacturer: JRS Pharma LP

Lot No.: CSD5866
Magnification: 300 x
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140 Cellulose, Silicified Microcrystalline

SEM: 3

Excipient: Silicified microcrystalline cellulose
Manufacturer: ]JRS Pharma LP

Lot No.: CSD5866

Magnification: 500x

[N — 12 un

11 Stability and Storage Conditions

Silicified microcrystalline cellulose is stable when stored in a
well-closed container in a cool, dry place.

12 Incompatibilities

See Cellulose, Microcrystalline and Colloidal Silicon Dioxide.

13 Method of Manufacture

Silicified microcrystalline cellulose is manufactured by co-
drying a suspension of microcrystalline cellulose particles and
colloidal silicon dioxide so that the dried finished product
contains 2% w/w colloidal silicon dioxide.

The colloidal silicon dioxide appears physically bound onto
the surface and inside the silicified microcrystalline cellulose
particles. Extensive studies using different spectroscopic
methods have failed to show any form of chemical inter-
action.%7

14 Safety

See Cellulose, Microcrystalline and Colloidal Silicon Dioxide.

15 Handling Precautions

Observe normal precautions appropriate to the circumstances
and quantity of material handled. Handling of silicified
microcrystalline cellulose can generate nuisance dusts and the
use of a respirator or dust mask may be necessary.
Microcrystalline cellulose may be irritant to the eyes.
Gloves, eye protection, and a dust mask are recommended. In
the UK the long-term occupational exposure limits (8-hour

TWA) have been set at 10 mg/m’ for total inhalable dust and
4 mg/m? for respirable dust; short-term limit for total inhalable
dust has been set at 20 mg/m>.®®)

Since the colloidal silicon dioxide is physically bound to the
microcrystalline cellulose the general recommendations of
gloves, eye protection, and a dust mask should be followed
when handling silicified microcrystalline cellulose.

16 Regulatory Status

Silicified microcrystalline cellulose is a physical mixture of two

materials both of which are generally regarded as nontoxic:

Microcrystalline cellulose: GRAS listed. Included in the FDA
Inactive Ingredients Guide (inhalations, oral capsules,
powders, suspensions, syrups, and tablets). Included in
nonparenteral medicines licensed in Europe and the US.
Included in the Canadian List of Acceptable Non-medicinal
Ingredients.

Colloidal silicon dioxide: GRAS listed. Included in the FDA
Inactive Ingredients Guide (oral capsules and tablets).
Included in nonparenteral medicines licensed in Europe
and the US. Included in the Canadian List of Acceptable
Non-medicinal Ingredients.

17 Related Substances

Cellulose, microcrystalline; colloidal silicon dioxide.

18 Comments

Silicified microcrystalline cellulose has greater tensile strength
and requires lower compression pressures than regular grades
of microcrystalline cellulose. Furthermore, silicified microcrys-
talline cellulose maintains its compactability when wet granu-
lated; the compacts exhibit greater stiffness and they require
considerably more energy for tensile failure to occur.™

19 Specific References

1 Sherwood BE, Hunter EA, Staniforth JN. Silicified microcrystalline
cellulose (SMCC): a new class of high functionality binders for
direct compression. Pharm Res 1996; 13(9): S197.

2 Staniforth JN, Sherwood BE, Hunter EA. Towards a new class of
high functionality tablet binders. II: silicified microcrystalline
cellulose (SMCC). Pharm Res 1996; 13(9): S197.

3 Tobyn M]J, Staniforth JN, Hunter EA. Compaction studies on a
new class of high functionality binders: silicified microcrystalline
cellulose (SMCC). Pharm Res 1996; 13(9): $198.

4 Habib SY, Abramowitz R, Jerzewski RL, et al. Is silicified wet-
granulated microcrystalline cellulose better than original wet-
granulated microcrystalline cellulose? Pharm Dev Technol 1999;
4(3): 431-437.

5 Tobyn M]J, McCarthy AP, Staniforth JN, Edge S. Physiochemical
comparison between microcrystalline cellulose and silicified
microcrystalline cellulose. Int | Pharm 1998; 169: 183-194.

6 Edge S, Steele DF, Chen A, et al. The mechanical properties of
compacts of microcrystalline cellulose and silicified microcrystal-
line cellulose. Int | Pharm 20005 200: 67-72.

7 Buckton G, Yoremochi E. Near IR spectroscopy to quantify the
silica content and differences between silicified miicrocrystalline
cellulose and physical mixtures of microcrystalline cellulose and
silica. Int ] Pharm 1998; 169: 183-194.

8 Health and Safety Executive. EH40/2002: Occupational Exposure
Limits 2002. Sudbury: Health and Safety Executive, 2002.

9 Buckton G, Yoremochi E, Yoon NL, Moffat AC. Water sorption
and near IR spectroscopy to study the differences between
microcrystalline cellulose and silicified miicrocrystalline cellulose
after wet granulation. Int | Pharm 1999; 181: 41-47.

Dr. Falk Pharma Ex. 1069
IPR Petition - USP 11,260,061



20 General References

Li JX, Zhou Y, Wu XY, et al. Characterization of wet masses of
pharmaceutical powders by triaxial compression test. | Pharm Sci
2000; 89(2): 178-190.

Staniforth JN, Hunter EA, Sherwood BE. Pharmaceutical excipient
having improved compressability. US Patent 5,585,115, 1996.

Cellulose, Silicified Microcrystalline 141

21 Authors
RC Moreton.

22 Date of Revision
26 August 200S.

Dr. Falk Pharma Ex. 1069
IPR Petition - USP 11,260,061



	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



