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Typical Properties of Carbopol® Polymers and Pemulen™  
Pharmaceutical-Grade Polymers

Powder Grades Granular Grade 
(Carbopol® 71G NF polymers)

Description White, light, fluffy, acidic, hygroscopic powders White, free flowing, acidic, hygroscopic granules

Particle Size Flocculated powders have a median diameter of 5-15 
microns (light scattering)

Typical size range (min 85%) is 150–425 microns  
(sieve analysis)

Bulk Density ~0.2 g/cm3 0.325–0.400 g/cm3

Tapped Density ~0.3 g/cm3 0.400–0.465 g/cm3

True Density (pycnometry) 1.40 g/cm3

BET Surface Area 12 – 14m2/g

Solubility/Swelling 
Properties

The polymers are not soluble due to their crosslinked nature and high molecular weight. The polymers swell in water  
and some polar solvents (neutralization may be required in some systems), producing viscous dispersions.

Equivalent Weight 76 ± 4

Dissociation Constant pKa = 6.0 ± 0.5

Chemical Stability Chemically very stable under normal storage conditions; no significant changes of the chemical parameters or detected 
impurities for a period of minimum 5 years.

Physical Stability The polymers are hygroscopic. They are supplied with a loss on drying specification of 2% maximum.  
Lubrizol recommends to retest polymers for loss on drying two years after the date of manufacture.

Equilibrium Moisture 
Content (25℃ and 50% RH) 8–10% w/w

Glass Transition  
Temperature ~105°C. Glass transition temperature significantly decreases in the presence of moisture.

Thermal Stability
Thermally stable under normal conditions. When exposed to excessive temperatures, above the glass transition 
temperature, the polymers become sintered. The products may become discolored depending on the temperature  
and exposure time. Complete decomposition occurs within 30 minutes when heated at 260°C.

Recommended Storage In airtight containers, protected from moisture and excessive temperature.

The differences 
between Carbopol 
971P NF polymer and 
Carbopol 71G NF 
polymer are particle 
size and density.

Carbopol® 971P NF polymer (powder form)

2 µm 200.0 µm

Carbopol® 71G NF polymer (granular form)



Trade Name Carbopol® Polymers

71G NF 971P NF 974P NF 980 NF 981 NF 5984 EP ETD 
2020 NF Ultrez 10 NF

Identification
Gel Formation • • • • • • • •
Colorimetric • • • • • • − −
Infrared Spectrum • • • • • • • •
Precipitate Formation • • • • • • − −
Foam on Dispersion − − − − − − − −
Wet-Out Test  
(60 minutes) − − − − − − • •
Emulsion Test Stability − − − − − − − −

Carboxylic Acid 
Content (%) 56.0 - 68.0 56.0 - 68.0 56.0 - 68.0 56.0 - 68.0 56.0 - 68.0 56.0 - 68.0 52.0 - 62.0 52.0 - 62.0

Absorbing Power (g/g) − − − − − − − −
Viscosity (cP)
0.2% w/w − − − 13,000 - 30,000 1,000 - 6,000 − − −
0.5% w/w 4,000 - 11,000 4,000 - 11,000 29,400 - 39,400 40,000 - 60,000 4,000 - 10,000 30,500 - 39,400 − 45,000 - 65,000
1.0% w/w − − − − − − 47,000 - 77,000 −
1.0% w/w with  
1% w/w salt − − − − − − 4,000 - 10,000 −
0.2% w/w emulsion − − − − − − − −

Clarity (% transmission) − − − 85 min − − − −
Loss on Drying (%) 2.0 max 2.0 max 2.0 max 2.0 max 2.0 max 2.0 max 2.0 max 2.0 max

Ethyl Acetate (%) 0.5 max 0.5 max 0.5 max 0.3 max 0.3 max 0.3 max 0.35 max 0.35 max
Cyclohexane (%) − − − 0.3 max 0.3 max 0.3 max 0.15 max 0.15 max
Benzene (ppm) <QL <QL <QL 0.5 max 0.5 max 0.5 max 0.5 max 0.5 max
Free Acrylic Acid (ppm) 1,000 max 1,000 max 1,000 max 2,500 max 2,500 max 2,500 max 2,500 max 2,500 max
Sulfate Ash (residue  
on ignition) (%) 2.5 max 2.5 max 2.5 max 2.5 max 2.5 max 2.5 max − −
Particle Size (%)
Pass Through 40  
Mesh (425 microns) 95 min − − − − − − −
Pass Through 100  
Mesh (150 microns) 10 max − − − − − − −
pH
1.0% Dispersion − − − − − − − −

Summary of Lubrizol Product Specifications for Pharmaceutical Grade  
Carbopol® Polymers, Pemulen™ Polymers and Noveon® Polycarbophil

• Designates “Pass”       
— Designates “Not Applicable”       
A result of “<QL” for benzene indicates that the batch was assayed for benzene and yielded an analysis below the 0.250 ppm quantitation limit (QL) of 
the Lubrizol test method for this substance.

• �Lubrizol pharmaceutical-grade polymers are produced and tested according to current good manufacturing  
practices (cGMP).

• �Excipients have been tested for ICH Q3D elemental impurities compliance. 

• �Method and testing frequency are indicated in the product specification sheet for each product. 

• �When considering multiple polymers for pharmaceutical development, please refer to product specifications for  
method details and evaluate key performance properties of the final products.

• Based on customer request, Lubrizol certifies select lots of product against the JPE Carboxyvinyl Polymer monograph.



Trade Name Carbopol® Polymers Pemulen™  
Polymers

Noveon®  
Polycarbophil

934 NF 934P NF 940 NF 941 NF 1342 NF TR-1 NF TR-2 NF AA-1 USP
Identification
Gel Formation • • • • • − − •
Colorimetric • • • • • − − •
Infrared Spectrum − − − − − • • −
Precipitate Formation − − − − − − − −
Foam on Dispersion − − − − − • • −
Wet-Out Test  
(60 minutes) − − − − − − − −
Emulsion Test 
Stability − − − − • • −

Carboxylic Acid 
Content (%) 56.0 - 68.0 56.0 - 68.0 56.0 - 68.0 56.0 - 68.0 52.0 - 62.0 52.0 - 62.0 52.0 - 62.0 −
Absorbing Power  
(g/g) − − − − − − − 62 min

Viscosity (cP)
0.2% w/w 2,050 - 5,450 2,050 - 5,450 − − − − − 2,000 - 12,000
0.5% w/w 30,500 - 39,400 29,400 - 39,400 40,000 - 60,000 4,000 - 10,000 − − − −
1.0% w/w − − − − 9,500 - 26,500 10,000 - 26,500 4,500 - 13,500 −
1.0% w/w with  
1% w/w salt − − − − 5,500 - 15,500 − − −
0.2% w/w emulsion − − − − − 6,500 - 15,500 1,700 - 4,500 −

Clarity (% 
transmission) − − 85 min − − − − −
Loss on Drying (%) 2.0 max 2.0 max 2.0 max 2.0 max 2.0 max 2.0 max 2.0 max 1.5 max

Ethyl Acetate (%) − − − − − 0.3 max 0.3 max 0.45 max
Cyclohexane (%) − − − − − 0.3 max 0.3 max −
Benzene (ppm) 1,000 max 100 max 1,000 max 1,000 max 1,000 max 0.5 max 0.5 max −
Free Acrylic Acid 
(ppm) 2,500 max 1,000 max 2,500 max 2,500 max 2,500 max 2,500 max 2,500 max 3,000 max

Sulfate Ash (residue 
on ignition) (%) − − − − − − − 4.0 max

Particle Size (%)
Pass Through 40 
Mesh (425 microns) − − − − − − − −
Pass Through 100 
Mesh (150 microns) − − − − − − − −
pH
1.0% Dispersion − − − − − − − 4.0 max

The information contained herein is believed to be reliable, but no representations, guarantees or warranties of any kind are made as to its accuracy, suitability for particular applications or the results to 
be obtained. The information often is based on laboratory work with small-scale equipment and does not necessarily indicate end-product performance or reproducibility. Formulations presented may not 
have been tested for stability and should be used only as a suggested starting point. Because of the variations in methods, conditions and equipment used commercially in processing these materials, no 
warranties or guarantees are made as to the suitability of the products for the applications disclosed. Full-scale testing and end-product performance are the responsibility of the user. Lubrizol Advanced 
Materials, Inc., shall not be liable for and the customer assumes all risk and liability for any use or handling of any material beyond Lubrizol Advanced Materials, Inc.’s direct control. The SELLER MAKES 
NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Nothing contained herein 
is to be considered as permission, recommendation nor as an inducement to practice any patented invention without permission of the patent owner. Lubrizol Advanced Materials, Inc., is a wholly owned 
subsidiary of The Lubrizol Corporation.

©2020 The Lubrizol Corporation, all rights reserved. All marks are the property of The Lubrizol Corporation.   
The Lubrizol Corporation is a Berkshire Hathaway company.
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Summary of Lubrizol Product Specifications for Pharmaceutical Grade  
Carbopol® Polymers, Pemulen™ Polymers and Noveon® Polycarbophil (Continued)

For more information, visit lubrizol.com/Health 
or call us toll free at (833) 267-8937.

• Designates “Pass”       
— Designates “Not Applicable”


