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DEFINITION
Nonoxynol 9 is an anhydrous liquid mixture consisting chiefly of monononylphenyl ethers of polyethylene glycols corresponding to the formula:

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

9 1976 '4
in which the average value of n is 9. It contains NLT 90.0% and NMT 110.0% of nonoxynol 9.

IDENTIFICATION
* A. InFrareD ABsorpTiON: Its IR absorption spectrum, obtained by spreading a capillary film of it between sodium chloride plates, exhibits

maxima at 1117 cm™" (strong); at 1512, 1582, and 1610 cm™ (medium, sharp); at 2871, 2928, and 2956 cm™" (strong, unresolved); at 831

cm™1 (medium, broad); and at 1250 cm™! (medium, sharp).
* B. The retention time of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.

ASSAY

* PROCEDURE
Mobile phase: Methanol and water (80:20)
System suitability solution: 25 mg/mL each of octoxynol 9 and USP Nonoxynol 9 RS in Mobile phase
Standard solution: 25 mg/mL of USP Nonoxynol 9 RS in Mobile phase

Sample solution: 25 mg/mL of Nonoxynol 9 in Mobile phase
Chromatographic system
(See Chromatography (621), System Suitability.)

Mode: LC

Detector: UV 280 nm

Column: 3.9-mm x 25-cm; 10-um packing L1

Flow rate: 1 mL/min
Injection volume: 10 pL
System suitability
Samples: System suitability solution and Standard solution
Suitability requirements
Resolution: NLT 2.0, System suitability solution
Relative standard deviation: NMT 2.0%, Standard solution
[Note—Nonoxynol oligomers elute as a major peak, usually with shoulders and bumps. Include these in the peak response for Nonoxynol
9]
Analysis
Samples: Standard solution and Sample solution
Measure the responses for Nonoxynol 9, including any shoulders and bumps.
Calculate the percentage of Nonoxynol 9 in the portion of specimen taken: DOC um ents
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Result = (r/r)) x (C/C) x 100

r, = peakresponse of nonoxynol 9 from the Sample solution

r = peak response of nonoxynol 9 from the Standard solution

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

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

Acceptance criteria: 90.0%—110.0%

IMPURITIES
* Free ETHYLENE OXIDE
Stripped nonoxynol 9: Maintain Nonoxynol 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.
System suitability solution: 10 ug/mL each of ethylene oxide and acetaldehyde in Stripped nonoxynol 9
Standard stock solutions: [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 solution 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 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 43.6 mg/mL of ethylene oxide.

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 ethylene oxide
solution into the flask, and add 20 drops of bromocresol green TS. If the solution is not yellow (acid), add an additional volume of 0.5 N
alcoholic hydrochloric acid to give an excess of 10 mL. Record the total volume of 0.5 N alcoholic hydrochloric acid added. Insert the
stopper in 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 ethylene oxide 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 stock
solution. Standardize daily. Store in a refrigerator.

Prepare a 1000-ppm standard by pipeting the calculated volume (2 mL) of cold stock solution that, on the basis of the standardization,
contains 88.6 mg of ethylene oxide, into a container and adding 87.0 g of Stripped nonoxynol 9. Prepare 10-, 5-, and 0.5-ppm standards by
quantitatively diluting the 1000-ppm standard with additional Stripped nonoxynol 9.

Standard solutions: Transfer 5+ 0.01 g of each Standard stock solution to suitable serum vials equipped with pressure-tight septum closures
designed to relieve any excessive pressure, and seal them.
Sample solution: Transfer 5+ 0.01 g of Nonoxynol 9 to a serum vial of the same kind as the vials used for the Standard solutions.
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: GC
Detector: Flame ionization

Column: 6.4-m x 2.1-mm nickel; packed with 60- to 80-mesh support S9

Temperatures
Detector: 200°
Injection port: 160°
Column: 100°

Carrier gas: Helium

Flow rate: 30 mL/min

Injection volume: 100 pL

System suitability

Samples: System suitability solution and Standard solutions

Calibration: Place the vial containing the 10-ppm ethylene oxide Standard solution in an oven, and heat at 90° for 30 min. Remove the vial
from the oven. Using a gas-tight syringe, immediately inject a 100-pL aliquot of the headspace gas into the gas chromatograph. Obtain
the area for the ethylene oxide peak (retention time about 8 min). Raise the temperature of the column to 200° after ethylene oxide elutes

to volatilize heavy components. Re-equilibrate the column at 100°. Repeat the foregoing steps, using the vials COQB§WiS
ppm Standard solution. Plot area units versus ppm of ethylene oxide for the standards on linear grapt pap2i, and draw the best straight
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