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Octoxynol 9

Poly(oxy-1,2-ethanediyl), α-[4-(1,1,3,3-tetramethylbutyl)phenyl]-ω-hydroxy-;

α-[4-(1,1,3,3,-Tetramethylbutyl)phenyl]-ω-hydroxypoly(oxy-1,2-ethanediyl);

Polyethylene glycol mono[p-(1,1,3,3-tetramethylbutyl)phenyl] ether;

Polyethylene glycol mono(4-tert-octylphenyl) ether

CAS RN®: 9002-93-1.

DEFINITION

Octoxynol 9 is an anhydrous liquid mixture consisting chiefly of mono[p-(1,1,3,3-tetramethylbutyl)] phenyl ethers of polyethylene glycols,

corresponding to:

(CH ) C(CH )C(CH ) C H (OCH CH ) OH

in which the average value of n is about 9. It contains NLT 90.0% and NMT 110.0% of Octoxynol 9.

IDENTIFICATION

Change to read:

• A. ▲Spectroscopic Identification Tests 〈197〉, Infrared Spectroscopy: 197F .▲ (CN 1-May-2020) On undried specimen

• B. The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.

ASSAY

• Procedure

Mobile phase: Methanol:water (4:1)

Standard solution: 25 mg/mL of USP Octoxynol 9 RS in Mobile phase

System suitability solution: 25 mg/mL of USP Octoxynol 9 RS and 25 mg/mL of USP Nonoxynol 9 RS in Mobile phase

Sample solution: 25 mg/mL of Octoxynol 9 in Mobile phase

Chromatographic system

(See Chromatography 〈621〉, System Suitability.)

Mode: LC

Detector: UV 280 nm

Column: 4.6-mm × 25-cm, 5-µm packing L1

Column temperature: Ambient

Flow rate: 1.0 mL/min

Injection size: 10 µL

System suitability

Samples: System suitability solution and Standard solution

[Note—The relative retention times for octoxynol 9 and nonoxynol 9 are 1.0 and 1.4, respectively.]

Suitability requirements

Resolution: NLT 2.0 between octoxynol 9 and nonoxynol 9, System suitability solution

Relative standard deviation: NMT 2.0%, Standard solution

Analysis
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Samples: Standard solution and Sample solution

Record the chromatograms, and measure the responses for octoxynol 9, including any shoulders and bumps.

Calculate the percentage of octoxynol 9 in the portion of test specimen taken:

Result = (r /r ) × (C /C ) × 100

r = peak response of octoxynol 9 from the Sample solution

r = peak response of octoxynol 9 from the Standard solution

C = concentration of USP Octoxynol 9 RS in the Standard solution (mg/mL)

C = concentration of Octoxynol 9 in the Sample solution (mg/mL)

Acceptance criteria: 90.0%–110.0%

• Content of Free Polyethylene Glycols

Sample: 10 g

Analysis: Transfer the Sample to a 250-mL beaker. Add 100 mL of ethyl acetate, and stir on a magnetic stirrer to make a solution. Transfer,

with the aid of 100 mL of 5 N sodium chloride, to a pear-shaped, 500-mL separator fitted with a glass stopper. Insert the stopper, and shake

vigorously for 1 min. Remove the stopper carefully to release the pressure. Immerse a thermometer in the mixture, and support the

separator so that it is partially immersed in a water bath maintained at 50°. Swirl the separator gently while letting the internal temperature

rise to 40°–45°. Immediately remove the separator from the bath, dry the outside surface, and drain the salt (lower) layer into another pear-

shaped, 500-mL separator. In the same manner, extract the ethyl acetate layer a second time with 100 mL of fresh 5 N sodium chloride,

combining the two aqueous extracts. Discard the ethyl acetate layer.

Wash the combined aqueous layers with 100 mL of ethyl acetate, using the same technique, and drain the salt (lower) layer into a clean

pear-shaped, 500-mL separator. Discard the ethyl acetate layer.

Extract the aqueous layer with two successive 100-mL portions of chloroform, draining the chloroform (lower) layers through Whatman

folded filter paper 2V, and combining them into a 250-mL beaker.

Evaporate on a steam bath or with a rotary evaporator to dryness, and continue heating to remove chloroform. Allow the beaker to cool.

Add 25 mL of acetone, and dissolve the residue on a magnetic stirrer. Pass through Whatman folded filter paper 2V into a tared 250-mL

beaker, rinsing with two 25-mL portions of acetone. Evaporate on a steam bath or with a rotary evaporator to dryness. Dry in vacuum at

60° for 1 h. Allow the beaker to cool, and weigh.

Acceptance criteria: NMT 1.0% of polyethylene glycol

IMPURITIES

• Residue on Ignition 〈281〉: NMT 0.4%

• Limit of Free Ethylene Oxide

Stripped octoxynol 9: Maintain Octoxynol 9 at a temperature of 150° with constant stirring in an open vessel until it no longer displays a peak

for ethylene oxide when chromatographed as directed below.

Standard stock solution: [Note—Ethylene oxide is toxic and flammable. Prepare these solutions in a well-ventilated hood, using great care.]

Chill all apparatus and reagents used in the preparation of standards in a refrigerator or freezer before use. Fill a chilled pressure bottle with

liquid ethylene oxide from a lecture bottle, and store in a freezer when not in use. Use a small piece of polyethylene film to protect the liquid

from contact with the rubber gasket. Transfer about 100 mL of chilled isopropyl alcohol to a 500-mL volumetric flask. Using a chilled

graduated cylinder, transfer 25 mL of ethylene oxide to the isopropyl alcohol, and swirl gently to mix. Dilute with additional chilled isopropyl

alcohol to volume, replace the stopper, and swirl gently to mix. This stock solution contains about 43.6 mg/mL of ethylene oxide.

Standard solutions: Pipet 25 mL of 0.5 N alcoholic hydrochloric acid, prepared by mixing 45 mL of hydrochloric acid with 1 L of alcohol, into a

500-mL conical flask containing 40 g of magnesium chloride hexahydrate. Shake the mixture to effect saturation. Pipet 10 mL of the

Standard stock solution into the flask, and add 20 drops of bromocresol green TS. If the solution is not yellow (acid), add an additional

volume, accurately measured, of 0.5 N alcoholic hydrochloric acid to give an excess of about 10 mL. Record the total volume of 0.5 N

alcoholic hydrochloric acid added. Insert the stopper into the flask, and allow to stand for 30 min. Titrate the excess acid with 0.5 N

alcoholic potassium hydroxide VS. Perform a blank titration, using 10.0 mL of isopropyl alcohol instead of Standard stock solution, adding

the same total volume of 0.5 N alcoholic hydrochloric acid, and note the difference in volumes required. Each mL of the difference in

volumes of 0.5 N alcoholic potassium hydroxide consumed is equivalent to 22.02 mg of ethylene oxide. Calculate the concentration, in

mg/mL, of ethylene oxide in the Standard stock solution. Standardize daily. Store in a refrigerator. Prepare a 1000-ppm standard by pipeting

into a container the calculated volume (about 2 mL) of cold Standard stock solution that on the basis of the standardization contains 88.6

mg of ethylene oxide, and adding 87.0 g of Stripped octoxynol 9. Prepare 10-, 5-, and 0.5-ppm standards by quantitatively diluting the 1000-

ppm standard with additional Stripped octoxynol 9.
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