Preparation and Quality Control of 0.04% Atropine Sulfate Eye Drops
Authored by: LI Jinshen* (Pharmaceutical Department, 4th Affiliated Hospital of Guangxi Medical
University, Liuzhou 545005)

The use of atropine sulfate eye drops is one of the most effective methods for preventing and
treating myopia in youths and teenagers both in China and abroad. As 1% atropine sulfate has
strong mydriatic effects, patients generally are not willing to use it for a long time. Owing to this,
0.04% atropine sulfate eye drops have been prepared by the 4th Affiliated Hospital of Guangxi
Medical University, and the clinical application thereof over the years has demonstrated significant
effects. The preparation and quality control method of the 0.04% atropine sulfate eye drops are
introduced as follows.

1. Materials

LC-10AT High Performance Liquid Chromatograph (HPLC), including SPD-10 Detector,
CLASS-VP6.12 SP1 Chromatography Data System and UV-2401PC Spectrophotometer (Shimadzu
Corporation, Japan); BP211D Electronic Analytical Balance (Sartorius Stedim Biotech (Beijing) Co.,
Ltd.).

Atropine sulfate reference substance (Batch No. 715-20001, Chinese National Institute for the
Control of Pharmaceutical and Biological Products); atropine sulfate (Batch No. 0406111,
Hangzhou Minsheng Pharmaceutical Group Co., Ltd.); chromatographically pure acetonitrile; water
for injection; and other reagents of analytically pure grade.

2. Recipe and Preparation

2.1 Recipe

Atropine sulfate 0.4g, sodium chloride 9.0g, ethylparaben (ethyl p-hydrobenzoate) 0.3g, water for
injection added to 1,000ml.

2.2 Preparation

Ethylparaben (ethyl p-hydrobenzoate) was weighed and dissolved in 900ml of warm injection water;
sodium chloride was added and stirred to dissolve it; the mixture was left to cool; atropine sulfate
was added and stirred to dissolve; filtration was performed, and injection water was added from the
filter so that the volume increased to 1,000ml; stirring was performed to homogenize; sterilization
was performed using 100°C circulating vapor for 30 minutes; sterile packaging was performed to
obtain the finished product.

3. Quality Control
3.1 Appearance
The product is a colorless clear solution.
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3.2 Identification

A suitable amount of atropine (approximately Smg of atropine sulfate) was taken and placed on a
water bath for evaporation to dryness, and identification reaction of tropane alkaloids (Appendix III
to Volume 2 of the “Pharmacopoeia of the People's Republic of China” 2005 edition) was
demonstrated by the residues 1.

The product demonstrated identification reaction of sulfates I,

3.3 Examination

The pH value of the product should be 4.0~6.0. Other characteristics should meet the respective
requirements for “Eye Drops” of Appendix II to Volume 2 of the “Pharmacopoeia of the People's
Republic of China” 2000 edition [,

3.4 Content determination

3.4.1 Chromatographic conditions. Chromatographic columns: Diamonsil Cig (250mm x
4.6mm, Spm); mobile phase: acetonitrile-water (containing 0.1% of triethylamine, phosphoric acid
used to adjust pH to 5.8) (55: 45); flow rate: 1.0mlemin’'; column temperature: 30°C; detection
wavelength: 210nm; sample injection amount: 20ul.

3.4.2 Blank test. Blank eye drops not containing atropine sulfate was prepared according to
recipe, 20ul of which was directly injected, and chromatogram was recorded; sample solution and
reference substance solution were separately taken and directly injected, and chromatograms were
recorded. Details are as shown in Figure 1.

It can be seen from Figure 1 that no interference was caused by auxiliary materials to the test under
these chromatographic conditions.
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A. Reference Substance; B. Blank Sample; C. Sample; 1. Atropine sulfate; 2. ethylparaben
(ethyl p-hydrobenzoate)
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Figure 1 - HPLC Chromatograms

3.4.3  Plotting of standard curve. A suitable amount of atropine sulfate dried at 120°C to
constant weight was precisely weighed and taken, and water was added to produce a reference
substance stock solution containing atropine sulfate with a concentration of 0.5mgeml™!. 1ml, 2ml,
3ml, 4ml, Sml and 6ml volumes of atropine sulfate reference substance stock solution were
precisely taken and placed in 50ml volumetric flasks respectively; water was added for dilution to a
constant volume; stirrings were performed; 20ul of solution from each volumetric flask was taken
and injected into the high performance liquid chromatograph (HPLC), respectively; chromatograms
were recorded; linear regression was performed with peak area A versus concentration C and a
linear regression equation A = 14334 + 33928C (r = 0.9999) was obtained. The results showed that
the linear relationship was good when the test concentration of atropine sulfate was within the range
of 10~60ugeml'.

3.4.4  Precision and stability test. Precisely measured 2ml of atropine sulfate reference
substance stock solution was taken from each of the 50ml volumetric flasks and placed in 25ml
volumetric flask, respectively; the solution was diluted to volume and shaken to homogenize;
sample injections was continuously performed 5 times, and it was determined that the relative
standard deviation RSD = 0.86%. The same reference substance solution was placed under room
temperature and samples were injected at different times (within 12 hours); peak areas were
recorded; and it was determined that the relative standard deviation RSD =0.81%. The results
showed that the solution was basically stable within 12 hours.

3.4.5 Repeatability Test. A suitable amount of the same sample batch was taken and samples
were continuously injected 6 times under the same chromatographic conditions defined in section
3.4.1, peak areas were recorded, and it was determined that the relative standard deviation RSD =
0.85%.

3.4.6  Recovery rate test. 24mg, 20mg and 16mg of the reference substance were precisely
weighed and taken; the lots were added with earlier prepared ethylparaben-sodium chloride solution
respectively according to the proportions as prescribed by recipe for the preparation of
high-concentration, medium-concentration and low-concentration (120%, 100% and 80%)
simulated sample solutions. 20ul of each solution was injected respectively; atropine sulfate
contents were determined and recovery rates calculated. The results were as shown in Table 1.
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Table 1 - Recovery Rate Test Results (n=9)

Serial | Amount Added | Amount Recovery Rate | Average Recovery | RSD (%)
No. (mg) Measured (mg) (%) Rate (%)

1 16.4 16.25 99.1

2 16.4 16.66 100.6

3 16.4 16.49 100.6

4 19.6 19.65 100.3

5 19.6 19.82 101.1 100.2 0.95
6 19.6 19.45 99.3

7 24.2 24.42 100.9

8 24.2 24.33 100.5

9 24.2 23.93 98.9

3.4.7  Sample content determination. Suitable amounts of atropine sulfate reference substance
were precisely weighed and taken; water was added to dissolve and dilute them to become reference
substance solutions with a concentration of 40ugeml!. 20ul each of the reference substance
solutions and the sample solutions were injected, respectively, to the high-performance liquid
chromatograph (HPLC), and chromatograms were recorded; and one-point external standard
method was employed to calculate sample concentration based on peak areas, and the results were
multiplied by 1.0266. The labeled contents of three (3) lots of samples were 98.5%, 103.4% and
100.2% respectively.

4. Discussions

4.1 Methods for determining atropine sulfate content include the neutralization method ),
extraction colorimetry ©*! and ultraviolet spectrophotometry *>!.  As the atropine sulfate content of
the eye drops is too low, the neutralization method and extraction colorimetry are not suitable for its
determination, and due to interference by ethylparaben (ethyl p-hydrobenzoate), ultraviolet
spectrophotometry also cannot be used for its direct analysis. After numerous experiments, the
author chose to employ high performance liquid chromatography (HPLC) whereby atropine sulfate
content can be directly determined without segregation being performed and no interference by
ethylparaben (ethyl p-hydrobenzoate) is caused to the analysis of active ingredient (retention time
17.5 minutes).

4.2 As the atropine sulfate reference substance needs to be dried at 120°C to constant weight and
transformed into the anhydrous form to be a single ingredient *), and since the content of the eye

drops is indicated by hydrate, multiplication of a coefficient of 1.0266 needs to be done when
calculating the results.
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Preparation and Quality Control of Dilute Atropine Sulfate Eye — drops
LI Jinshen(Dept. of Pharmacy, The No.4 Affiliated Hospital of Guangxi Medical University, Liuzhou
545005, China)

ABSTRACT OBJECTIVE: To establish the preparation process and method of quality control of dilute atropine sulfate eye —
drops. METHODS; Mixing atropine sulfate with additives in warer to prepare 0.04% atropine sulfate eye ~ drops. And de-
termined the content of atropine sulfate by HPLC, the system consisted of Cis column and maobile phase of acetonitrile — water
{55 : 45). RESULTS; The product is colorless and clearing liquid . The linear range of atropine sulfate was 10~ 60ug/ml{r =
0. 9999) . The average recovery rate wasl00.2% (RSD=0.95%,n=9) . CONCLUSION: The preparation process of dilute

atropine sullate eye — drops is simple and the method of quality control by HPLC is reliable.
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Cost — minimization Analysis on 3 Varieties of Antihistamines for Chronic Idiopathic Urticaria
PENG Jianmei, LIU Yuanhuan, LI Hong ({Hospital for Prevention and Treatment of Chronic Discase of
Dong guan, Guangdong,Dongguan, 523008 China)

ABSTRACT OBJECTIVE: To cvaluate the therapeumtic officacy and pharmacoeconomic results of 3 varieties antihistamines
in the treatment of chronic idiopathic urticaria. METHODS: 96 patients with idiopathic urticaria were randomly divided into

Group A, B and C, treated with mizolastine , cctirizine and loratatine for 28 days, respectively.
recurrence within 7 days alter drug withdrawl were observed, and the results were analyzed using cost
The effective rates in Graup A, B, and C were 96.7% , 94.1% and 93.8%,
within 7 days after discontinuation of the treatment were 40.0% , 35.3% and28. 1% . respectively .

RESULTS:

The therapeutic effects and
—minimization anzlysis.
respectively. The recurrent rates

The vost of drugs were

116. 76 yuan, 45.64 yuan and 128. 8 yuan, respectively. CONCLUSION : Celirizine is the preferable (reatment prescription [or

idiopathic urtiearia
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