
6724 Xylazine / Official Monographs USP 40

Test solution—Transfer about 100 mg of Xylazine, accu- Procedure—Separately inject equal volumes (about 10 µL)
rately weighed, to a 10-mL volumetric flask, add 5.0 mL of of the Standard preparation and the Assay preparation into
Solution B, and swirl to dissolve. Add about 4 mL of Solution the chromatograph, record the chromatograms, and meas-
A, and swirl. Dilute with Solution A to volume, and mix. ure the areas for the major peaks. Calculate the quantity, in

mg, of C12H16N2S in the portion of Xylazine taken by theChromatographic system (see Chromatography 〈621〉)—The
formula:liquid chromatograph is equipped with a 205-nm detector

and a 4.6-mm × 25-cm column that contains packing L7
25C(rU / rS)and a guard column. The flow rate is about 1 mL per min-

ute. Equilibrate the column with a mobile phase consisting
in which C is the concentration, in mg per mL, of USP Xy-of 75% Solution A and 25% Solution B. Maintain this compo-
lazine RS in the Standard preparation; and rU and rS are thesition for 8 minutes following each injection, after which the
xylazine peak responses obtained from the Assay preparationproportion of Solution B is increased linearly from 25% to
and the Standard preparation, respectively.70% over a period of 27 minutes, and maintained at that

composition for 5 minutes; then rapidly increase the propor-
tion of Solution A to 75% before the next injection. Chro-
matograph the Standard solution, and record the peak re-

.sponses as directed for Procedure: the tailing factor is not
more than 1.5; and the relative standard deviation for repli- Xylazine Hydrochloride
cate injections is not more than 5.0%. C12H16N2S · HCl 256.79

Procedure—Separately inject equal volumes (about 10 µL) 4H-1,3-Thiazin-2-amine, N-(2,6-dimethylphenyl)-5,6-dihy-
of the Standard solution and the Test solution into the chro- dro-, monohydrochloride.
matograph, record the chromatograms, and measure the ar- 5,6-Dihydro-2-(2,6-xylidino)-4H-1,3-thiazine hydrochloride
eas for the major peaks. Calculate the percentage of each [23076-35-9].
impurity in the Xylazine taken by the formula:

» Xylazine Hydrochloride contains not less than
1000(C/W)(ri F/rS) 98.0 percent and not more than 102.0 percent of

C12H16N2S · HCl.in which C is the concentration, in mg per mL, of USP Xy-
lazine RS in the Standard solution; W is the weight, in mg, of Packaging and storage—Preserve in tight containers.Xylazine taken to prepare the Test solution; ri is the response Store at 25°, excursions permitted between 15° and 30°.of any individual impurity peak in the chromatogram of the

Labeling—Where it is intended for veterinary use only, theTest solution that is not present in the chromatogram of the
label so states.Diluent; F is the response factor of 0.72 for the 2,6-dimethy-

laniline peak at a response time of about 0.8 relative to the USP Reference standards 〈11〉—
retention time of xylazine, of 0.36 for an impurity at a rela- USP Xylazine Hydrochloride RS
tive retention time of about 1.3, 0.37 for 2,6-dimethyl- Identification—
phenyl isothiocyanate at a relative retention time of about A: Infrared Absorption 〈197K〉.2, and 1.0 for any other impurity; and rS is the response of

B: Thin-Layer Chromatographic Identification Test 〈201〉—the xylazine peak in the chromatogram of the Standard solu-
Test solution: 5 mg per mL, in methanol.tion: not more than 0.5% of any individual impurity is

found; and the sum of all impurities found is not more than Developing solvent system: methanol and ammonium hy-
1%. droxide (98.5:1.5).
Assay— Procedure—Separately apply 1 µL of the Test solution and

the Standard solution. Allow the applications to dry with theSolution A—Dissolve 3.03 g of sodium 1-heptanesulfonate
aid of a stream of nitrogen, develop in a saturated chromat-in 800 mL of water, adjust with 2 N sulfuric acid to a pH of
ographic chamber, and dry the plate in a current of air: the3.0, dilute with water to 1000 mL, and mix. Pass through a
size, intensity, and RF value of the principal spot obtainedfilter having a 0.5-µm or finer porosity.
from the Test solution correspond to those of the principalSolution B—Use acetonitrile.
spot obtained from the Standard solution.Mobile phase—Use variable mixtures of Solution A and So-
Melting range 〈741〉: between 164° and 168°.lution B as directed for Chromatographic system.
pH 〈791〉: between 4.0 and 6.0, in a solution (1 in 100).Diluent—Prepare a mixture of Solution A and Solution B
Loss on drying 〈731〉—Dry it at 105° for 4 hours: it loses(50:50).
not more than 1.0% of its weight.Standard preparation—Prepare a solution of USP Xylazine
Residue on ignition 〈281〉: not more than 0.1%.RS in Diluent having a known concentration of about

0.4 mg per mL.
Assay preparation—Transfer about 10 mg of Xylazine, ac- Delete the following:curately weighed, to a 25-mL volumetric flask, dilute with

Diluent to volume, and mix. •
.Heavy metals, Method II 〈231〉: 20 µg per g.• (Official 1-Jan-

Chromatographic system (see Chromatography 〈621〉)—The 2018)liquid chromatograph is equipped with a 226-nm detector Chromatographic purity—Examine the chromatogramand a 3.9-mm × 30-cm column that contains packing L1. obtained from the Assay preparation. Calculate the percent-The flow rate is about 1 mL per minute. Equilibrate the col- age of impurities in the Xylazine Hydrochloride taken by theumn with a mobile phase consisting of 70% Solution A and formula:30% Solution B. Maintain this composition for 5 minutes fol-
lowing each injection, after which the proportion of Solution 100rs / (rU + rs)B is increased linearly from 30% to 40% over a period of
5 minutes, and maintained at that composition for 5 min- in which rs is the sum of the areas of all the impurity peaksutes; then rapidly increase the proportion of Solution A to observed; and rU is the area of the xylazine peak: the sum of70% before the next injection. Chromatograph the Standard the impurity responses is not greater than 2.0%.preparation, and record the peak responses as directed for

Assay—Procedure: the tailing factor is not more than 2.0; and the
Mobile phase—Dissolve 6.0 g of sodium 1-heptanesulfo-relative standard deviation for replicate injections is not

nate in 2500 mL of water, add 60 mL of glacial acetic acid,more than 2.0%.
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dilute with water to 3000 mL, and mix. Prepare a mixture of 10 mL of methanol to the beaker, and swirl to dissolve the
2200 mL of this solution and 1800 mL of methanol, and residue. The test solution thus obtained responds to Identifi-
pass through a filter having a 0.5-µm or finer porosity. Make cation test B under Xylazine Hydrochloride.
adjustments if necessary (see System Suitability under Chro- Bacterial Endotoxins Test 〈85〉—It contains not more
matography 〈621〉). than 1.7 USP Endotoxin Units per mg of xylazine.

Standard preparation—Prepare a solution of USP Xylazine Sterility Tests 〈71〉—It meets the requirements when
Hydrochloride RS in Mobile phase having a known concen- tested as directed for Membrane Filtration under Test for Ste-
tration of about 1 mg per mL. rility of the Product to be Examined.

Assay preparation—Transfer about 25 mg of Xylazine Hy- pH 〈791〉:  between 4.5 and 5.5.
drochloride, accurately weighed, to a 25-mL volumetric Other requirements—It meets the requirements under In-flask, dissolve in and dilute with Mobile phase to volume, jections and Implanted Drug Products 〈1〉.and mix.

Assay—Chromatographic system (see Chromatography 〈621〉)—The
Mobile phase—Dissolve 6.0 g of sodium 1-heptanesulfon-liquid chromatograph is equipped with a 254-nm detector,

ate in 3000 mL of water, adjust to a pH of 3.0 by dropwisea 2-mm × 2-cm guard column that contains packing L1,
addition of phosphoric acid. Add 1000 mL of acetonitrile,and a 3.9-mm × 30-cm analytical column that contains
mix, and pass through a filter having a 0.5-µm or finer po-packing L1 and is maintained at a constant temperature of
rosity. Make adjustments if necessary (see System Suitabilityabout 40°. The flow rate is about 2.5 mL per minute. Chro-
under Chromatography 〈621〉).matograph the Standard preparation, and record the peak

Standard preparation—Dissolve an accurately weighedresponses as directed for Procedure: the relative standard
portion of USP Xylazine Hydrochloride RS quantitatively indeviation for replicate injections is not more than 2.0%.
Mobile phase to obtain a solution having a known concen-[NOTE—After daily use, rinse the column with 100 mL of ace-
tration of about 1.2 mg per mL. Transfer 5.0 mL of this solu-tonitrile and with 100 mL of methanol, and store the col-
tion to a 50-mL volumetric flask, dilute with Mobile phase toumn containing methanol.]
volume, and mix. Pass a portion of this solution through aProcedure—Separately inject equal volumes (about 20 µL)
filter having a 0.5-µm or finer porosity, discarding the firstof the Standard preparation and the Assay preparation into
3 mL of the filtrate. Use the clear filtrate as the Standardthe chromatograph, record the chromatograms, and meas-
preparation. This solution contains about 0.12 mg of USPure the responses for the major peaks. Calculate the quan-
Xylazine Hydrochloride RS per mL.tity, in mg, of C12H16N2S · HCl in the portion of Xylazine

Assay preparation—Transfer an accurately measured vol-Hydrochloride taken by the formula:
ume of Injection, equivalent to about 200 mg of xylazine, to

25C(rU / rS) a 100-mL volumetric flask, dilute with Mobile phase to vol-
ume, and mix. Transfer 5.0 mL of this solution to a second

in which C is the concentration, in mg per mL, of USP Xy- 100-mL volumetric flask, dilute with Mobile phase to vol-
lazine Hydrochloride RS in the Standard preparation; and rU ume, and mix. Pass a portion of this solution through a filter
and rS are the areas of the xylazine peak responses in the having a 0.5-µm or finer porosity, discarding the first 3 mL
chromatograms obtained from the Assay preparation and of the filtrate. Use the clear filtrate as the Assay preparation.
the Standard preparation, respectively. Chromatographic system (see Chromatography 〈621〉)—The

liquid chromatograph is equipped with a 254-nm detector,
a 2-mm × 2-cm guard column that contains packing L2,
and a 4.6-mm × 25-cm analytical column that contains

. packing L1 and is maintained at a constant temperature of
about 40°. The flow rate is about 1 mL per minute. Chro-Xylazine Injection
matograph the Assay preparation, and record the peak re-
sponses as directed for Procedure: the resolution, R, between» Xylazine Injection is a sterile solution of Xy- the main xylazine peak and the closest eluting other peak, iflazine in Water for Injection prepared with the any, is not less than 2.5; and the tailing factor for the xy-

aid of Hydrochloric Acid or a sterile solution of lazine peak is not more than 2.0. Chromatograph the Stan-
dard preparation, and record the peak responses as directedXylazine Hydrochloride in Water for Injection. It
for Procedure: the relative standard deviation for replicatecontains the equivalent of not less than 90.0 per-
injections is not more than 2.0%. [NOTE—After daily use,cent and not more than 110.0 percent of the la- rinse the column with 100 mL of water and with 100 mL of

beled amount of xylazine (C12H16N2S). methanol, and store the column containing methanol.]
Procedure—Separately inject equal volumes (about 20 µL)Packaging and storage—Preserve in single-dose or multi-

of the Standard preparation and the Assay preparation intople-dose containers.
the chromatograph, record the chromatograms, and meas-Labeling—Where it is intended for veterinary use only, the ure the responses for the major peaks. Calculate the quan-label so states. tity, in mg, of xylazine (C12H16N2S) in each mL of the Injec-

USP Reference standards 〈11〉— tion taken by the formula:
USP Endotoxin RS
USP Xylazine Hydrochloride RS (220.34 / 256.80)(2000C / V)(rU / rS)
Identification—

in which 220.34 and 256.80 are the molecular weights ofA: Ultraviolet Absorption 〈197U〉— xylazine and xylazine hydrochloride, respectively; C is the
Solution:  5 µg per mL. concentration, in mg per mL, of USP Xylazine Hydrochloride
Medium:  0.1 N hydrochloric acid. RS in the Standard preparation; V is the volume, in mL, of

Injection taken to prepare the Assay preparation; and rU andB: Transfer a volume of Injection equivalent to about
rS are the areas of the xylazine peak responses in the chro-50 mg of xylazine to a separator, add 1 mL of sodium car-
matograms obtained from the Assay preparation and thebonate solution (1 in 20), and extract with four 10-mL por-
Standard preparation, respectively.tions of methylene chloride, combining the methylene chlo-

ride extracts in a beaker and evaporating to dryness. Add
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