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Diltiazem Hydrochloride Extended-Release Capsules

DEFINITION

Diltiazem Hydrochloride Extended-Release Capsules contain NLT 90.0% and NMT 110.0% of the labeled amount of diltiazem hydrochloride

(C,,H,N,0,S - HCl).

IDENTIFICATION

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

ASSAY
* PROCEDURE

Solution A: 0.79 g/L of ammonium bicarbonate in water. Adjust with diluted ammonia solution or acetic acid to a pH of 8.0.

Solution B: Acetonitrile
Mobile phase: See Table 1.

Table 1
Time Solution A Solution B
(min) (%) (%)
0 95 5
2.0 95 5
5.0 60 40
13.0 60 40
16.0 30 70
20.0 30 70
20.1 95 5
25.0 95 5

Diluent: Acetonitrile and water (40:60)

Standard solution: 0.05 mg/mL of USP Diltiazem Hydrochloride RS in Diluent

Sample stock solution: Nominally 0.5 mg/mL of diltiazem hydrochloride from the Capsules in Diluent prepared as follows. Transfer a portion

of finely powdered contents of NLT 20 Capsules to a suitable volumetric flask. Add Diluent equivalent to 80% of the flask volume,
mechanically shake for 30 min, and sonicate for 60 min. Dilute with the Diluent to volume. Centrifuge and use the supernatant.

Sample solution: Nominally 0.05 mg/mL of diltiazem hydrochloride prepared in Diluent from Sample stock solution

Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC

Detector: UV 240 nm. For Identification A, use a diode array detector in the range of 190-400 nm.

Column: 2.1-mm x 15-cm; 1.7-uym packing L1
Flow rate: 0.3 mL/min
Injection volume: 2.0 pL
System suitability
Sample: Standard solution
Suitability requirements
Tailing factor: NMT 2.0
Relative standard deviation: NMT 1.0%
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Analysis
Samples: Standard solution and Sample solution

Calculate the percentage of the labeled amount of diltiazem hydrochloride (C22H26N204S - HCI) in the portion of Capsules taken:

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

r, = peakresponse of diltiazem from the Sample solution

ry = peakresponse of diltiazem from the Standard solution

S

C. =concentration of USP Diltiazem Hydrochloride RS in the Standard solution (mg/mL)

C, =nominal concentration of diltiazem hydrochloride in the Sample solution (mg/mL)

Acceptance criteria: 90.0%-110.0%

PERFORMANCE TESTS
* DissoLuTion (711)
For products labeled for dosing every 12 h

Test 1: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 1.

Medium: Water; 900 mL
Apparatus 2: 100 rpm
Times: 3,9,and 12 h
Detector: UV 237 nm

Standard solution: USP Diltiazem Hydrochloride RS in Medium

Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.

Tolerances: See Table 2.

Table 2
Time Amount Dissolved
(h) (%)
3 10-25
9 45-85
12 NLT 70

The percentages of the labeled amount of diltiazem hydrochloride (C

Dissolution (711), Acceptance Table 2.

22H26

N,0,S - HCI) dissolved at the times specified conform to

Test 4: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 4.

Medium: Water; 900 mL
Apparatus 2: 100 rpm
Times: 4,8,12,and 24 h
Detector: UV 237 nm

Standard solution: USP Diltiazem Hydrochloride RS in Medium

Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.

Tolerances: See Table 3.

Table 3
Time Amount Dissolved
(h) (%)
4 10-25
8 35-60
12 55-80
24 NLT 80

The percentages of the labeled amount of diltiazem hydrochloride (szstNzo4S - HClI) dissolved at the times Smummts

Dissolution (711), Acceptance Table 2.
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Test 5: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 5.
Medium: 0.05 M phosphate buffer, pH 7.2; 900 mL
Apparatus 2: 50 rpm
Times: 1,3,and 8 h
Detector: UV 237 nm
Standard solution: USP Diltiazem Hydrochloride RS in Medium
Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.

Tolerances: See Table 4.

Table 4
Time Amount Dissolved
() (%)
1 NMT 15
3 45-70
8 NLT 80

The percentages of the labeled amount of diltiazem hydrochloride (C N,0,S - HCI) dissolved at the times specified conform to

22H26
Dissolution (711), Acceptance Table 2.
Test 10: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 10.
Buffer: Dissolve 7.1 g of anhydrous dibasic sodium phosphate in 1000 mL of water, and adjust with phosphoric acid to a pH of 6.5.
Medium: Buffer; 900 mL
Apparatus 1: 100 rpm
Times: 1,6,9,and 24 h
Detector: UV 237 nm
Standard solution: USP Diltiazem Hydrochloride RS in Medium
Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.
Tolerances: See Table 5.

Table 5
Time Amount Dissolved
() (%)
1 NMT 10
6 10-30
9 34-60
24 NLT 80

The percentages of the labeled amount of diltiazem hydrochloride (C N,0,S- HCI) dissolved at the times specified conform to

22H26
Dissolution (711), Acceptance Table 2.

For products labeled for dosing every 24 h
Test 2: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 2.
Medium: Water; 900 mL
Apparatus 2: 100 rpm
Times: 1,4,10,and 15 h
Detector: UV 237 nm
Standard solution: USP Diltiazem Hydrochloride RS in Medium
Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.

Tolerances: See Table 6.

Table 6

Time Amount Dissolved

(h) (%)
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Document Sharing Hub

Full document details: Diltiazem Hydrochloride Extended-Release Capsules


https://store.usp.org/product/1205003
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-80F093C4-678D-4834-91F6-E3883468F694_1_en-US
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-F205C3A5-CF79-44ED-9AB3-E8CC86BB1510_1_en-US
https://store.usp.org/product/1205003
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US#C711-TBL2
https://online.uspnf.com/uspnf/current-document/1_GUID-DE15A571-4522-44A6-BF66-843E342ABB5D_1_en-US
https://store.usp.org/product/1205003
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-AC788D41-90A2-4F36-A6E7-769954A9ED09_3_en-US
http://www.avadocuments.com/doc/diltiazem-hydrochloride-extended-release-capsules
http://www.avadocuments.com/doc/diltiazem-hydrochloride-extended-release-capsules

2/17/25, 10:59 PM USP-NF Diltiazem Hydrochloride Extended-Release Capsules

Time Amount Dissolved
() (%)
4 30-50
10 70-90
15 NLT 80

The percentages of the labeled amount of diltiazem hydrochloride (C N,0,S- HCI) dissolved at the times specified conform to

22H26
Dissolution (711), Acceptance Table 2.
Test 3: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 3.
Medium: 0.1 N hydrochloric acid; 900 mL
Apparatus 2: 100 rpm
Times: 6,12,18,24,and 30 h
Detector: UV 237 nm
Standard solution: USP Diltiazem Hydrochloride RS in Medium
Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.
Tolerances: See Table 7.

Table 7
Time Amount Dissolved

() (%)

6 20-45

12 25-50

18 35-70
24 NLT 70
30 NLT 85

The percentages of the labeled amount of diltiazem hydrochloride (C N,0,S- HCI) dissolved at the times specified conform to

22H26
Dissolution (711), Acceptance Table 2.
Test 6: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 6.
Medium: Water; 900 mL
Apparatus 1: 100 rpm
Times: 2,4,8,12,and 16 h
Detector: UV 237 nm
Standard solution: USP Diltiazem Hydrochloride RS in Medium
Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.
Tolerances: See Table 8.

Table 8
Time Amount Dissolved

() (%)

2 NMT 25

4 25-50

8 60-85

12 NLT 70

16 NLT 80

The percentages of the labeled amount of diltiazem hydrochloride (C,,H,.N,0,S - HCI) dissolved at the times sDcaeéierﬁlétht
S

Dissolution (711), Acceptance Table 2.
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Test 7: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 7.

USP-NF Diltiazem Hydrochloride Extended-Release Capsules

Buffer: Transfer 115 mL of acetic acid to a 10-L volumetric flask, dilute with water to volume, and mix (Solution A). Transfer 165.4 g of

anhydrous sodium acetate to a 10-L volumetric flask, dilute with water to volume, and mix (Solution B). Mix 4410 mL of Solution A with
1590 mL of Solution B. Adjust, if necessary, with the addition of Solution A or Solution B to a pH of 4.2 + 0.05.

Medium: Buffer; 900 mL

Apparatus 2: 100 rpm

Times: 1,4,10,and 15 h

Detector: UV 237 nm

Standard solution: USP Diltiazem Hydrochloride RS in Medium

Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.

Tolerances: See Table 9.

Table 9
Time Amount Dissolved
(h) (%)
1 NMT 10
4 15-35
10 65-85
15 NLT 80

The percentages of the labeled amount of diltiazem hydrochloride (C

22H26

N,0,S - HCI) dissolved at the times specified conform to

Dissolution (711), Acceptance Table 2.

Test 8: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 8.
Medium: Water; 900 mL
Apparatus 2: 100 rpm
Times: 1,4,10,and 15 h
Detector: UV 237 nm
Standard solution: USP Diltiazem Hydrochloride RS in Medium
Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.
Tolerances: See Table 10.

Table 10
Time Amount Dissolved
(h) (%)
1 5-20
4 30-50
10 60-90
15 NLT 80

The percentages of the labeled amount of diltiazem hydrochloride (C

22H26

N,0,S - HCI) dissolved at the times specified conform to

Dissolution (711), Acceptance Table 2.

Test 9: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 9.
[Note—Perform the test separately in each of the two media.]
Medium 1: 0.1 N hydrochloric acid; 900 mL
Medium 2: Simulated intestinal fluid TS, prepared without enzyme and adjusted to a pH of 7.5 + 0.1; 900 mL
Apparatus 2: 75 rpm
Time for Medium 1: 2 h
Times for Medium 2: 2,12, 18,and 24 h
Detector: UV 237 nm
Standard solution: USP Diltiazem Hydrochloride RS in Medium
Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.
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Tolerances: See Table 11.

USP-NF Diltiazem Hydrochloride Extended-Release Capsules

Table 11
Amount Dissolved, Amount Dissolved,
Time Medium 1 Medium 2

(h) (%) (%)

2 0-5 20-45

12 - 35-55

18 - NLT 60

24 - NLT 80

The percentages of the labeled amount of diltiazem hydrochloride (C

Dissolution (711), Acceptance Table 2.

22H26

N,0,S - HCI) dissolved at the times specified conform to

Test 11: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 11.

Medium: 0.1 N hydrochloric acid; 900 mL

Apparatus 2: 100 rpm

Times: 1,6,12,and 18 h

Detector: UV 237 nm

Standard solution: USP Diltiazem Hydrochloride RS in Medium

Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.

Tolerances: See Table 12.

Table 12
Time Amount Dissolved
() (%)
1 NMT 10
6 30-40
12 36-58
18 NLT 85

The percentages of the labeled amount of diltiazem hydrochloride (C

Dissolution (711), Acceptance Table 2.

22H26

N,0,S - HCI) dissolved at the times specified conform to

Test 12: If the product complies with this test, the labeling indicates that it meets USP Dissolution Test 12. Proceed as directed in
Dissolution (711), Procedure, Apparatus 1 and Apparatus 2, Extended-Release Dosage Forms.

Medium: Water; 900 mL
Apparatus 1: 100 rpm
Times: 2,8,14,and 24 h
Detector: UV 237 nm

Standard solution: USP Diltiazem Hydrochloride RS in Medium

Sample solution: Sample per Dissolution (711). Dilute with Medium to a concentration that is similar to that of the Standard solution.

Tolerances: See Table 13.

Table 13
Time Amount Dissolved
(h) (%)
2 NMT 20
8 30-55
14 NLT 65
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