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ine Hyclate Delayed-Release Tablets

te Delayed-Release Tablets contain an amount of Doxycycline Hyclate equivalent to NLT 90.0% and NMT 120.0% of the

of doxycycline (C,,H,,N,0,).

time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.
‘um of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.

ns containing doxycycline from light.
sfer 3.1 g of monobasic potassium phosphate, 0.5 g of edetate disodium, and 0.5 mL of triethylamine to a 1000-mL
k. Add about 850 mL of water and mix. Dilute with water to volume and adjust with 1 N sodium hydroxide to a pH of 8.5 +

1gh a suitable filter of 0.22-uym pore size.

anol
2e Table 1.
Table 1
Time Solution A Solution B
(min) (%) (%)
0.0 90 10
2.0 90 10
4.0 60 40
6.0 90 10
9.0 90 10

ydrochloric acid
n: 0.12 mg/mL of USP Doxycycline Hyclate RS in Diluent. Sonicate as needed to dissolve.
: Nominally 0.1 mg/mL of doxycycline from NLT 20 Tablets prepared as follows. Transfer a suitable portion of finely

ets to a suitable volumetric flask. Add 80% of the final volume of Diluent, sonicate for about 15 min, shake for about 15 min,
Diluent to volume. Pass through a suitable filter of 0.2-um pore size and use the filtrate for analysis.
> system

70 nm. For Identification B, use a diode array detector in the range of 200-400 nm.

m x 5-cm; 1.7-um packing L7. [Note—A 1.7-um guard column with packing L7 was used during method validation.]
rature: 60°

nL/min

1e: 5L
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: percentage of the labeled amount of doxycycline (C22H24N203) in the portion of Tablets taken:

Result = (r,/r)) x (C/C,) x Px Fx 100
aak response from the Sample solution
2ak response from the Standard solution

»ncentration of USP Doxycycline Hyclate RS in the Standard solution (mg/mL)

»minal concentration of doxycycline in the Sample solution (mg/mL)

stency of doxycycline in USP Doxycycline Hyclate RS (ug/mg)

»nversion factor, 0.001 mg/ug

ria: 90.0%-120.0%

ESTS

:ontaining doxycycline from light.
as directed for Dissolution (711), Procedure, Apparatus 1 and Apparatus 2, Delayed-Release Dosage Forms, Method B

5 N hydrochloric acid; 900 mL, degassed with helium
50 rpm
|

ution: 0.128 mg/mL of USP Doxycycline Hyclate RS in Medium. Calculate the concentration, C, in mg/mL, of doxycycline

esignated potency, in ug/mg, of doxycycline in USP Doxycycline Hyclate RS. [Note—Sonicate if necessary to dissolve.]
ion: Pass portions of the solution under test through a suitable PVDF filter of 0.45-pym pore size.

346 nm

juartz

m

Standard solution and Sample solution

Iculate the percentage of the labeled amount of doxycycline (szHz4Nzos) dissolved:

Result = (A /A x (C/L) x V x 100
A, = absorbance of the Sample solution
A s T absorbance of the Standard solution

C, = concentration of doxycycline in the Standard solution (mg/mL)

L =label claim (mg/Tablet)
V  =volume of Medium, 900 mL

Tablets tested): No individual value is more than 30% of the labeled amount of doxycycline (szHz4NzOs) dissolved in 20

Tablets tested): NMT 2 individual values of the 12 tested are greater than 30% of the labeled amount of doxycycline
,05) in 20 min.

stage of testing on separate Tablets, selecting those that were not previously subjected to the Acid stage testing.
5.5 neutralized phthalate buffer (see Reagents, Indicators, and Solutions—Solutions, Buffer Solutions); 900 mL, degassed
50 rpm
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duct complies with this test, the labeling indicates that the product meets USP Dissolution Test 2. Proceed as directed for

raratus 1, Time, Blank, and Analysis: Proceed as directed for Acid stage in Test 1.
ution: (L/900) mg/mL of USP Doxycycline Hyclate RS in Medium. Calculate the concentration, Cg inmg/mL, of doxycycline

esignated potency, in pg/mg, of doxycycline in USP Doxycycline Hyclate RS. Sonicate if necessary to dissolve.

ion: Pass portions of the solution under test through a suitable filter.

345 nm
le2.
Table 2
Tablet Strength Cell Size
(mg/Tablet) (cm)

75 0.5
100 0.5
150 0.2

Tablets tested): No individual value is more than 50% of the labeled amount of doxycycline (C,,H,,N,0,) dissolved in 20

Tablets tested): NMT 2 individual values of the 12 tested are greater than 50% of the labeled amount of doxycycline
,05) in 20 min.

stage of testing on separate Tablets, selecting those that were not previously subjected to the Acid stage testing.
5.5 neutralized phthalate buffer (see Reagents, Indicators, and Solutions—Solutions, Buffer Solutions); 1000 mL, degassed

and Analysis: Proceed as directed for Buffer stage in Test 1.

ution: (L/1000) mg/mL of USP Doxycycline Hyclate RS in Medium. Calculate the concentration, C, in mg/mL, of doxycycline

esignated potency, in ug/mg, of doxycycline in USP Doxycycline Hyclate RS. Sonicate if necessary to dissolve.
ion: Pass portions of the solution under test through a suitable filter.

| Cell: Proceed as directed for Acid stage in Test 2.

LT 70% (Q) of the labeled amount of doxycycline (C,,H,,N,0,) is dissolved.

duct complies with this test, the labeling indicates that the product meets USP Dissolution Test 3. Proceed as directed for
1), Procedure, Apparatus 1 and Apparatus 2, Delayed-Release Dosage Forms, Method B Procedure.

and Time: Proceed as directed for Acid stage in Test 1.

5 N hydrochloric acid; 900 mL

ution: Prepare the solutions from USP Doxycycline Hyclate RS in Medium as directed in Table 3. Calculate the concentration,
1L, of doxycycline using the designated potency, in ug/mg, of doxycycline in USP Doxycycline Hyclate RS.

Table 3
Tablet Strength Concentration of Doxycycline
(mg/Tablet) (mg/mL)
75 0.1
100 0.1
150 0.17
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Iculate the percentage of the labeled amount of doxycycline (C22H24N208) dissolved:

Result = (A /A)) x (C/L) x Vx 100
A, = absorbance of the Sample solution
A, = absorbance of the Standard solution
C, = concentration of doxycycline in the Standard solution (mg/mL)

L  =label claim (mg/Tablet)

V  =volume of Medium, 900 mL

See Table 4.

Table 4
Tolerances
Tablets Labeled to Contain 150
Number of Tablets Tablets Labeled to Contain 75 or mg of
Level Tested 100 mg of Doxycycline Doxycycline
No individual value exceeds No individual value exceeds
A1 6 50% at 20 min. 30% at 20 min.

Average of 12 units (A, + A ) is | Average of 12 units (A, +A.) is

NMT 50% at 20 min, and no NMT 30% at 20 min, and no
individual unit is greater than individual unit is greater than
A, 6 65% dissolved. 45% dissolved.

Average of 24 units (A, + A, + | Average of 24 units (A, + A, +
A3) is NMT 50% at 20 min, and A3) is NMT 30% at 20 min, and

no individual unit is greater no individual unit is greater
Ay 12 than 65% dissolved. than 45% dissolved.

stage of testing on separate Tablets, selecting those that were not previously subjected to the Acid stage testing.
5.5 neutralized phthalate buffer (see Reagents, Indicators, and Solutions—Solutions, Buffer Solutions); 1000 mL
50 rpm

ution: Prepare the solutions from USP Doxycycline Hyclate RS in Medium as directed in Table 5. Calculate the concentration,

1L, of doxycycline using the designated potency, in pg/mg, of doxycycline in USP Doxycycline Hyclate RS.

Table 5
Concentration of
Tablet Strength Doxycycline
(mg/Tablet) (mg/mL)
75 0.1
100 0.1
150 0.15

ion: Pass portions of the solution under test through a suitable filter.
QUK nm
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Result = (A /A)) x (C/L) x Vx 100

A, = absorbance of the Sample solution

AS = absorbance of the Standard solution

C, = concentration of doxycycline in the Standard solution (mg/mL)

L  =label claim (mg/Tablet)
V  =volume of Medium, 1000 mL

See Table 6.

Table 6

ts Labeled to Contain 75 or 100 mg of Doxycycline Tablets Labeled to Contain 150 mg of Doxycycline

(Q) of the labeled amount of doxycycline (C N,O,) NLT 70% (Q) of the labeled amount of doxycycline (C,,H,,N,0,)

2Ha
ed. is dissolved.

duct complies with this test, the labeling indicates that the product meets USP Dissolution Test 4. Proceed as directed for
1), Procedure, Apparatus 1 and Apparatus 2, Delayed-Release Dosage Forms, Method B Procedure.

5 N hydrochloric acid; 900 mL, degassed
50 rpm
|

ution: 0.1 mg/mL of doxycycline from USP Doxycycline Hyclate RS in Medium. Calculate the concentration, C, in mg/mL, of

2 using the designated potency, in ug/mg, of doxycycline in USP Doxycycline Hyclate RS.

ion: Pass portions of the solution under test through a suitable filter.
345nm

juartz

m

Standard solution and Sample solution

Iculate the percentage of the labeled amount of doxycycline (C,,H,,N,0,) dissolved:

Result = (A /A)) x (C/L) x Vx 100
A, = absorbance of the Sample solution

AS = absorbance of the Standard solution

C, = concentration of doxycycline in the Standard solution (mg/mL)

L  =label claim (mg/Tablet)
V  =volume of Medium, 900 mL

Tablets tested): No individual value is more than 30% of the labeled amount of doxycycline (C,,H,,N,0,) dissolved in 20

Tablets tested): NMT 2 individual values of the 12 tested are greater than 30% of the labeled amount of doxycycline
,0,) dissolved in 20 min.

stage of testing on separate Tablets, selecting those that were not previously subjected to the Acid stage testing.
5.5 neutralized phthalate buffer (see Reagents, Indicators, and Solutions—Solutions, Buffer Solutions); 1000 mL, degassed
50 rpm
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Iculate the percentage of the labeled amount of doxycycline (C22H24N208) dissolved:

Result = (A /A)) x (C/L) x Vx 100
A, = absorbance of the Sample solution
A, = absorbance of the Standard solution
C, = concentration of doxycycline in the Standard solution (mg/mL)

L  =label claim (mg/Tablet)

V  =volume of Medium, 1000 mL

LT 75% (Q) of the labeled amount of doxycycline (C,,H,,N,0,) is dissolved.

duct complies with this test, the labeling indicates that the product meets USP Dissolution Test 5. Proceed as directed for
1), Procedure, Apparatus 1 and Apparatus 2, Delayed-Release Dosage Forms, Method B Procedure.

5 N hydrochloric acid; 900 mL
100 rpm
|

ution: 0.06 mg/mL of doxycycline from USP Doxycycline Hyclate RS in Medium. Calculate the concentration, Cg inmg/mL, of

2 using the designated potency, in pg/mg, of doxycycline in USP Doxycycline Hyclate RS.

ion: Pass portions of the solution under test through a suitable filter.
345 nm

Standard solution and Sample solution

Iculate the percentage of the labeled amount of doxycycline (szH24Nzos) dissolved:

Result = (A /A x (C/L) x V x 100
A, =absorbance of the Sample solution
A, = absorbance of the Standard solution
C, = concentration of doxycycline in the Standard solution (mg/mL)

L  =label claim (mg/Tablet)

V  =volume of Medium, 900 mL

See Table 7.

Table 7
Number of
Level Tablets Tested Tolerances
No individual value exceeds 50% at 20
A1 6 min.
Average of 12 units (A, +A,) is NMT 50%
at 20 min, and no individual unit is greater
A, 6 than 65% dissolved.
Average of 24 units (A, + A, + A,) is NMT
50% at 20 min, and no individual unit is
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ution: 0.06 mg/mL of doxycycline from USP Doxycycline Hyclate RS in Medium. Calculate the concentration, C, in mg/mL, of

2 using the designated potency, in pg/mg, of doxycycline in USP Doxycycline Hyclate RS.
ion: Pass portions of the solution under test through a suitable filter.

m

ndard solution and Sample solution

he percentage of the labeled amount of doxycycline (C NZOB) dissolved:

22H24
Result = (A /A) x (C/L) x Vx 100

absorbance of the Sample solution

absorbance of the Standard solution

concentration of doxycycline in the Standard solution (mg/mL)

label claim (mg/Tablet)

volume of Medium, 900 mL

T 80% (Q) of the labeled amount of doxycycline (C,,H,,N,0,) is dissolved.

«6e Units (905): Meet the requirements

ns containing doxycycline from light.
luent, and Chromatographic system: Proceed as directed in the Assay.
'y stock solution 1: 1 mg/mL each of USP Doxycycline Related Compound A RS and USP Methacycline Hydrochloride RS in

y stock solution 2: 1.2 mg/mL of USP Doxycycline Hyclate RS in Diluent

'y solution: Transfer 5 mL of System suitability stock solution 2 to a 25-mL volumetric flask, heat on a steam bath for 60 min,
to dryness on a hot plate, taking care not to char the residue. Dissolve the residue in Diluent, add 0.5 mL of System suitability
1, and dilute with Diluent to volume. Pass the solution through a suitable filter and use the filtrate. This solution contains a
sidoxycycline, doxycycline related compound A, methacycline, and doxycycline. [Note—The solution is stable up to 14 days

a refrigerator.]

on: 2 pg/mL of USP Doxycycline Hyclate RS in Diluent

n: 4.6 pg/mL of USP Doxycycline Hyclate RS in Diluent

: Nominally 2.0 mg/mL of doxycycline from NLT 20 Tablets prepared as follows. Transfer a suitable portion of finely

ets to a suitable volumetric flask. Add 80% of the final volume of Diluent, sonicate for about 15 min, shake for about 15 min,
Diluent to volume. Pass through a suitable filter of 0.2-um pore size and use the filtrate for analysis.

y

am suitability solution, Sensitivity solution, and Standard solution

lirements

ILT 1.5 between methacycline and 4-epidoxycycline; NLT 1.5 between 4-epidoxycycline and doxycycline related compound A;
:.ween doxycycline related compound A and doxycycline, System suitability solution

dard deviation: NMT 5.0% for the doxycycline peak, Standard solution

ise ratio: NLT 10, Sensitivity solution

dard solution and Sample solution
: percentage of each impurity in the portion of Tablets taken:

Result = (r,/r)) x (C/C, ) x Px Fx 100
aak response of each impurity from the Sample solution
2ak response of doxycycline from the Standard solution

»ncentration of USP Doxycycline Hyclate RS in the Standard solution (mg/mL)
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ria: See Table 8. The reporting threshold is 0.1%.

Table 8
Relative Acceptance
Retention Criteria,
Name Time NMT (%)
ne2b 0.39 -
be 0.64 -
lined 0.79 1.0
elated compound A
sline)2e 0.88
1.0 -
Il unspecified impurity - 0.2

yaR,6S,12aS)-4-(Dimethylamino)-1,4,4a,5,53,6,11,12a-octahydro-3,5,6,10,12,12a-hexahydroxy-6-methyl-1,11-dioxo-2-
arboxamide.

wurities that are controlled in the drug substance are not to be reported. They are listed here for information only.
yaR,12a8)-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methylene-1,11-dioxo-2-
arboxamide.
yaR,6R,12aS)-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo-2-
arboxamide. Main degradation product.
yaR,6S,12aS)-4-(Dimethylamino)-1,4,4a,5,53,6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo-2-
arboxamide.

UIREMENTS
RrAGE: Preserve in tight, light-resistant containers. Store at controlled room temperature.
ore than one Dissolution test is given, the labeling states the test used only if Test 7 is not used.

ANDARDS (11)

ite RS

ed Compound A RS

ilable as a free base or a hydrochloride salt.]

r (4S5,4aR,58,5aR,6S,12aS)-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1,11-
necarboxamide.

A
444.44 4 (ERR 1-Jul-2022)
12a8)-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo-2-
xamide 4hydrochloride , (ERR 1-Jul-2022) -

A
icl 480.904 (RR 1-Jul-2022)
lrochloride RS

'lease check for your question in the FAQs before contacting USP.

opic/Question Contact Expert Committee

YCLATE DELAYED-RELEASE
Documentary Standards Support SM12020 Small Molecules 1



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/1226003
https://store.usp.org/product/1226014
https://store.usp.org/product/1397006
https://www.usp.org/frequently-asked-questions
mailto:stdsmonographs@usp.org?subject=Monograph:%20DOXYCYCLINE%20HYCLATE%20DELAYED-RELEASE%20TABLETS,%20ID%20:%202243
https://www.uspchromcolumns.com/
https://doi.org/10.31003/USPNF_M2243_07_01

https://trungtamthuoc.com/


https://doi.org/10.31003/USPNF_M2243_07_01

