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NOTICE 

The Official Copy number of this book, 
formerly shown on a coupon in this space, 
is stamped on the spine of the volume. 

NOTICE A I) WAR I G 

Concerning U. S. Patefll or Trademark Rights 
The inclusion in the Pha rmacopcia or in the ational Formulary of a monograph on any drug 
in respect to which patent or trademark rights may exist shall not be dccmcd. and is not 
intended as. a grant of. or authority to exerci e. any right or privilege protected by uch patent 
or trademark. All such rights and privilegcs arc vested in the patent or trademark owner, and 
no other per on may exercise the same without express p<irmission. authority. or lken e 
secured from such patent or trademark owner. 

Concerning Use of USP or NF Tex, 
Allcntion is called to the fact that USP and F text is fully copyrighted. Authors and others 
wishing to use portions of the text should request permission 10 do so from the Secretary of the 

SPC Board of Trustees. 

© I 984 The United States Pharmacopeia l onvention. Inc. 
1260 1 Twinbrook Parkway, Rockville. Md . 20852 

All righl.< reserved 
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USP XX/ 

container, observing precautions against contact with water or moist 
atmosphere. Adjust the concentration of the reagent so_ that the 
titration volume approaches but does not exceed the capacity of the 
container. Titrate to an a mber color that persists for 15 seconds 
after mixing. ot more than 1.0% of water is found . 
Other requirement - It meets the requirements under Sterility 
Tests ( 71 ) and U111formity of Dosage Units (905). 
Assay-

Mobile phase - Add 1.03 g of sodium 1-heptancsulfonate to a 
mixtureof900 ml of water and I0mLofmcthanol. Mix, then add 
sufficient glacial acetic acid and ammonium hydroxide, if necessary, 
to adjust the solution to a pH of 4.0. Add SO ml of acetonitrile, 
then add water to make I 000 mL, and mix. Slight variation of the 
amount of acetonitrile may be required to improve resolution or 
adjust retention lime. Dega, the solution. 

Standard preparation- Dissolve an accurately weighed quantity 
of USP Acetylcholinc Chloride RS in Mobile phase, and dilute 
quantitatively and stepwise with Mobile phase to obtain a solution 
having a known concentration about equal to that of the acetyl
choline chloride in the Assay preparation. 

Assay preparation - Transfer the contents of I container of 
Acetylcholinc Ch loride for Ophthalmic Solution to a JO.-ml volu
metric nask with the aid of Mobile phase , add Mobile phase to 
volume, and mix . 

hromatographi<' sys1e111 - Usc a liquid chromatograph fitted 
with a 30-cm X 3.9-mm stainless steel column packed with packing 
l I and a refractive index detector. The now rate is about 2 ml 
pe( minute. Chromatograph replicate 50-µl injections of the 
Standard preparation, and record the peak respon e: the relative 
standard deviation is not more than 3.5%. Chromatograph a o
lution containing abou t 0.2% each of acetylcholine chloride and 
choline chloride: the resolution is not less than 2.0. 

Procedure- Separately inject equal volumes (about 50 µl) of 
the Standard preparatio11 and the Assay preparation into the 
chromatograph, record the chromatograms, and measure the re
sponses. Calculate the qu:in1i1y, in mg. of C1H 16CINO2 in the 
container taken by the formula I 0C(ru/rs ), in which C is the con
centration. in mg per mL. of US P Acetylcholinc Chloride RS in the 
Sta11dard preparatio11 , and ru and rs are the peak responses ob
tained from the Assay preparatio11 and the tandard preparation 
respectively. 

Acetylcysteine 

CsH9 03S 163.19 
L-Cysteine. N-acetyl- . 

fCOCH3 

HSCH, · ·· •1 ··· · COOH 

H 

N-Acetyl-L-cysteinc (616-9/-1 j . 

» Acetylcysteine contains not less than 98 .0 percent 
and not more than I 02.0 percent of CsH9NO3S, cal
cu lated on the dried basis. 

Packaging and storage- Preserve in tight containers. 
Reference standard-USP Acetylcysteine Refere11ce Standard
Dry at a pressure of a bout 50 mm of mercury at 70° for 4 hours 
before using. 
Identification-The infrared absorption spectrum of a mineral oil 
dispersion of it, previously dried, exhibits maxima only at the same 
wavelengths as that of a similar preparation of USP Acctylcysteine 
RS. 
Melting range, Class I (741 ) : between 104° and 110°. 
Specific rotation ( 781 )-1 n a 25-ml volumetric nask mix 1.25 g 
with I ml of disodium ethylene-diaminetetraacetate soluuon ( I 
in I 00), add 7 .S ml of sodium hydroxide solution ( I in 25), and mix 
to dissolve. Dilute to volume with pH 7.0 buffer (prepared by 
mixing 29.5 mL of I N sodium hydroxide, 50 ml of I M monobasic 
potassium phosphate, and sufficient water to make 100 ml and, 
using a pH meter, adjusting to a pH of 7.0 ± 0.1 by adding, as 
necessary, more of either solution): the specific rotation, calculated 
on the dried basis, compared with a blank prepared with the same 
amounts of the same reagents, is between +21 ° and +27° . 
pH (791 ): between 2.0 and 2.8, in a solution (I in 100). 
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Loss on drying (731 )-Dry it at a pressure of about 50 mm of 
mercury at 70° for 4 hours: it loses not more than 1.0% of its 
weight. 
Residue on ignition (281 ) - Transfer to a tared fused silica dish 
about 2 g, weigh accurately, heat on a hot plate until thoroughly 
charred, cool, add I mL of sulfuric acid, and heat gently until 
fuming ceases. Ignite al 600° until the carbon is consumed. 01 
more than 0.5% is found. 
Hea~y metals, Method II (231) - ln a dropwisc manner [Cau
tion-Exercise care, since explosion may occur), wet the lest 
specimen with 2 ml of nitric acid, and proceed as directed for the 
Test Preparation: the limit is 0.00 I%. 
Assay-

Mobile phase- Dissolve 6.8 g of monobasic potassium phosphate 
in I 000 ml of water, filter through a membrane filter (0.45-µ po
rosity), and degas. 

Internal standard solution-Dissolve about I g of di-phenyl
alanine in 200 ml of freshly prepared sodium bisulfite solution ( I 
in 2000). 

Standard preparation- Dissolve an accurately weighed quantily 
of USP Acetylcysteine RS in sodium bisulfite solution ( I in 2000) 
to obtain a solution having a known concentration of about 10 mg 
per mL. Pipet I 0.0 ml of this solution and 10.0 ml of Internal 
standard solution into a 200-ml volumetric nask, dilute with so
dium bisulfite solution ( I in 2000) to volume. and mix to obtain a 
Standard preparation having a known concentration of about 0.5 
mg per mL. 

Assay preparation- Transfer about IO0O mg of Acetylcysteinc, 
accurately weighed, to a 100-ml volumetric nask. Dissolve in 
sodium bisulfite solut ion ( I in 2000), dilute with the same solvent 
to volume, and mix. Pipct 10.0 ml of this olution and 10.0 ml 
of /ntema/ standard ,wlution into a 200-mL volumetric nask, dilute 
with sodium bisulfite solution ( I in 2000) to volume, and mix. 

Chromatographic system (see Chromatography (621) )- The 
liquid chromatograph is equipped with a 214-nm detector and a 
3.9-mm X 30-cm column that contains packing l I. The now rate 
is about 1.5 ml per minute. Chromatograph the Standard prep
aration, and record the peak responses as directed under Procedure: 
the relative standard deviation for replicate injections is not more 
than 2.0% and the resolution, R. factor between acctylcystcinc and 
di-phenylalanine is not less than 6. 

Procedrire- Scparalcly inject equal volumes (about S µL) of the 
Standard preparation and the Assay preparation into the chro
matograph, record the chromatograms, and measure the responses 
for the major peaks. The relative retention times are about 0.4 for 
acctylcysteinc and J .0 for di-phenylalanine. Calculate the quantity, 
in mg, of C5H9NO3S in the Acetylcysteine taken by the formula 
2000C(Ru/Rs), in which C is the concentration, in mg per mL. of 
USP Acetylcysteine RS in the Standard preparation , and Ru and 
Rs are the ratios of the peak response of acetylcysteine to that of 
di-phenylalanine obtained from the Assay preparation and the 
Standard preparation, respectively. 

Acetylcysteine Solution 

» Acetylcystcine Solution is a sterile solution of Ace
tylcystcine in water, prepared with the aid of Sodium 
Hydroxide. It contains not less than 90.0 percent and 
not more than 110.0 percent of the labeled amount of 
CsH9 O3S. 
Packaging and storage-Preserve in single-dose or multiple-dose 
containers, preferably of Type l glass, tightly closed with a glass or 
polyethylene closure. 
Reference standard-USP Acetylcysteine Reference Standard
Dry at a pressure of about 50 mm of mercury at 70° for 4 hours 
before using. 
Identification-Place 2 ml in a 10-mL beaker, and adjust to a pH 
of about 3 (pH indicator paper) using 3 N hydrochloric acid. Add 
500 mg to J g of finely powdered sodium chloride, in two portions 
of about 200 mg each initially, and then in smaller portions (about 
25 mg), stirring after each addition, until a precipitate is formed . 
Allow to stand at room temperature for 15 minutes, and collect the 
residue by suction filtration. The acetylcysteine so obtained, 
after being dried as directed in the lest for Loss on drying under 
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