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Clarithromycin

C,sHNO,, 747.95
Erythromycin, 6-0-methyl-;

6-0O-Methylerythromycin CAS RN®: 81103-11-9; UNII: H1250JIKOA.

DEFINITION

Clarithromycin contains NLT 96.0% and NMT 102.0% of clarithromycin (C38H69N013), calculated on the anhydrous basis.

IDENTIFICATION
Change to read:

« A. ASpecTroscopic InenTiFicaTion TesTs (197), Infrared Spectroscopy: 197K A (CN 1-Mav-2020)

* B. The retention time of the major peak of the Sample solution corresponds to that of Standard solution 1, as obtained in the Assay.

ASSAY
* PROCEDURE
Solution A, Solution B, Mobile phase, Diluent, Standard solution 1, Standard solution 2, Standard solution 4, Sample solution, and
Chromatographic system: Proceed as directed in Organic Impurities.
System suitability
Samples: Standard solution 1, Standard solution 2, and Standard solution 4
[Note—See the relative retention times in Table 2. The typical retention time for clarithromycin is about 11 min.]

Suitability requirements
Peak-to-valley ratio: NLT 3.0, Standard solution 4
The Peak-to-valley ratio is calculated as follows:

Result = HJ/H,

H, = height above the baseline of the clarithromycin impurity D peak, Standard solution 4

H, = height above the baseline of the lowest point of the curve separating the clarithromycin impurity D peak from the
clarithromycin peak, Standard solution 4

Tailing factor: NMT 1.7, Standard solution 2
Relative standard deviation: NMT 1.5%, Standard solution 1
Analysis
Samples: Standard solution 1 and Sample solution
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Calculate the percentage of clarithromycin (038H69N013) in the portion of Clarithromycin taken:

Result = (r /r.) x (C/C,) x 100

r, = peakresponse from the Sample solution

ry = peak response from Standard solution 1

C, = concentration of USP Clarithromycin RS in Standard solution 7 (mg/mL)

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

Acceptance criteria: 96.0%—102.0% on the anhydrous basis

IMPURITIES
* Resipue on IeNiTion (281)
Sample: 0.5¢g
Acceptance criteria: NMT 0.2%
* OrGANIC IMPURITIES
Solution A: 4.76 g/L of monobasic potassium phosphate. Adjust with dilute phosphoric acid (1 in 10) or potassium hydroxide (45% w/v) to a
pH of 4.4. Pass this solution through a C18 filtration kit.
Solution B: Acetonitrile

Mobile phase: See Table 1.

Table 1

Time Solution A Solution B
(min) (%) (%)

0 75 25

32 40 60

34 40 60

36 75 25

42 75 25

Diluent: Acetonitrile and water (1:1)

Standard solution 1: 1.5 mg/mL of USP Clarithromycin RS in acetonitrile and water (1:1). Dissolve first in acetonitrile, using 50% of the final
volume, and dilute with water to volume.

Standard solution 2: 75 pg/mL of USP Clarithromycin RS from Standard solution 1 in Diluent

Standard solution 3: 7.5 pg/mL of USP Clarithromycin RS from Standard solution 2 in Diluent

Standard solution 4: 1.5 mg/mL of USP Clarithromycin Identity RS in acetonitrile and water (1:1). Dissolve first in acetonitrile, using 50% of
the final volume, and dilute with water to volume.

Sample solution: 1.5 mg/mL of Clarithromycin in acetonitrile and water (1:1). Dissolve first in acetonitrile, using 50% of the final volume, and
dilute with water to volume.

Chromatographic system

(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 205 nm
Column: 4.6-mm x 10-cm; packing L1

Column temperature: 40°
Flow rate: 1.1 mL/min
Injection volume: 10 pL
System suitability
Samples: Standard solution 2 and Standard solution 4
[Note—See the relative retention times in Table 2. The typical retention time for clarithromycin is about 11 min.]
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Suitability requirements

Peak-to-valley ratio: NLT 3.0, Standard solution 4
The Peak-to-valley ratio is calculated as follows:

H_ = height above the baseline of the clarithromycin impurity D peak, Standard solution 4

P

USP-NF Clarithromycin

Result = HP/HV

H , = height above the baseline of the lowest point of the curve separating the clarithromycin impurity D peak from the
clarithromycin peak, Standard solution 4

v

Tailing factor: NMT 1.7, Standard solution 2
Analysis

Samples: Diluent, Standard solution 2, Standard solution 3, Standard solution 4, and Sample solution
Calculate the percentage of each impurity in the portion of Clarithromycin taken:

u

S

Result = (r,/r;) x (C/C ) x (1/F) x 100
r. = peak response of any individual impurity from the Sample solution

r. = peakresponse of clarithromycin from Standard solution 3

C, = concentration of USP Clarithromycin RS in Standard solution 3 (mg/mL)
C, = concentration of Clarithromycin in the Sample solution (mg/mL)

F  =relative response factor (see Table 2)

Any individual impurity: NMT 1.0%. NMT four impurities exceed 0.4%.

Total impurities: NMT 3.5%

Acceptance criteria: The reporting threshold is 0.1%. Disregard the peaks eluting before impurity | and after impurity H.

Table 2

Relative Relative

Retention Response

Name Time Factor

Clarithromycin impurity 12 0.38 1.0
Clarithromycin impurity Ab (clarithromycin
F) 0.42 1.0
Clarithromycin impurity J¢ 0.63 1.0
Clarithromycin impurity Ld 0.74 1.0
Clarithromycin impurity BE 0.79 1.0
Clarithromycin impurity mt 0.81 1.0
Clarithromycin impurity CY 0.89 1.0
Clarithromycin impurity ph 0.96 1.0
Clarithromycin 1.0 -
Clarithromycin impurity N 1.15 1.0

www.webofpharma.com



https://store.usp.org/product/1134379

h&tp&Arembtamthuoc.com/ USP-NF Clarithromycin
Relative Relative
Retention Response
Name Time Factor
Clarithromycin related
compound Al 1.27 1.0
Clarithromycin impurity Fk 1.33 1.0
Clarithromycin impurity pl 1.35 1.0
Clarithromycin impurity O™ 1.38 1.0
Clarithromycin impurity K2 1.59 1.0
Clarithromycin impurity G2 1.72 3.7
Clarithromycin impurity H? 1.82 6.7

@ 3-0-Decladinosyl-6-0-methylerythromycin A.

b 2-Demethyl-2-(hydroxymethyl)-6-0-methylerythromycin A.

¢ Erythromycin A (E)-9-oxime.

4 6-0-Methylerythromycin (2)-9-oxime.

€ 6-0-Methyl-15-norerythromycin A.

f 3"-N-Demethyl-6-0-methylerythromycin A (E)-9-oxime.

9 6-0-Methylerythromycin A (E)-9-oxime.

h 3"-N-Demethyl-6-O-methylerythromycin A.

I (10E)-10,11-Didehydro-11-deoxy-6-0-methylerythromycin A.

61 1-Di-O-methylerythromycin A.

k 6,1 2-Di-O-methylerythromycin A.

' 4',6-Di-0-methylerythromycin A.

M 6-0-Methylerythromycin A (2)-9-(0-methyloxime).

" (1S,2R,5R,6S,7S,8R 9R,112)-2-Ethyl-6-hydroxy-9-methoxy-1,5,7,9,11,13-hexamethyl-8-[[3,4,6-trideoxy-3-(dimethylamino)-B-b-xylo-
hexapyranosyl]oxy]-3,15-dioxabicyclo[10.2.1]pentadeca-11,13-dien-4-one (3-0-decladinosyl-8,9:10,11-dianhydro-6-0-methylerythromycin
A)-9,12-hemiketal.

0 6-0-Methylerythromycin A (E)-9-(0-methyloxime).
P 3"-N-Demethyl-3'-N-formyl-6-O-methylerythromycin A.

SPECIFIC TESTS
* OpTicaL Rotation (7818S), Procedures, Specific Rotation

Sample solution: 10 mg/mL in methylene chloride
Acceptance criteria: -94° to -102° (at 20°)

* CrysTALLINITY (695): Meets the requirements

*pH (791)
Sample: 2-mg/mL suspension in methanol and water (1:19)

Acceptance criteria: 8.0-10.0
» Warer DeterminaTion (921), Method [: NMT 2.0%

ADDITIONAL REQUIREMENTS
* PackAGING AND STorAGE: Preserve in tight containers.
* USP REFERENCE STANDARDS (11)

USP Clarithromycin RS
USP Clarithromycin Identity RS

www.webofpharma.com


https://online.uspnf.com/uspnf/current-document/1_GUID-152408DF-A974-4E81-8CFF-A424759AFDDB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-152408DF-A974-4E81-8CFF-A424759AFDDB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-152408DF-A974-4E81-8CFF-A424759AFDDB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-152408DF-A974-4E81-8CFF-A424759AFDDB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-152408DF-A974-4E81-8CFF-A424759AFDDB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-152408DF-A974-4E81-8CFF-A424759AFDDB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-2E0BFC8E-DBAA-4857-8C74-67346EFB53D0_1_en-US#R2196
https://online.uspnf.com/uspnf/current-document/1_GUID-82D6BE69-729E-4567-A63A-FA746BB38371_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-82D6BE69-729E-4567-A63A-FA746BB38371_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-82D6BE69-729E-4567-A63A-FA746BB38371_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-82D6BE69-729E-4567-A63A-FA746BB38371_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-3FCDE41E-1552-4515-B564-E9777B5A39DA_2_en-US#R2167
https://online.uspnf.com/uspnf/current-document/1_GUID-DE15A571-4522-44A6-BF66-843E342ABB5D_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://store.usp.org/product/1134379
https://store.usp.org/product/1134390

h&tp&Aremytamthuoc.com/ USP-NF Clarithromycin

This is a mixture of clarithromycin, clarithromycin impurity D (3"-N-demethyl-6-0-methylerythromycin A; C NO__; 733.9), and other

37H67 13’
impurities.

Auxiliary Information - Please check for your question in the FAQs before contacting USP.

Topic/Question Contact Expert Committee

CLARITHROMYCIN Documentary Standards Support SM12020 Small Molecules 1

Chromatographic Database Information: Chromatographic Database

Most Recently Appeared In:
Pharmacopeial Forum: Volume No. PF 43(2)
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