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INTRODUCTION

In January 2007 the United States Pharmacopeia issued a revision of
general chapter <905> that provides details on how to perform unifor-
mity of dosage units experiments.! This revision covers procedures

for running experiments and for assessing the data. In particular, the
revised procedures for assessing the data are more complex. The revised
procedure of content uniformity testing for common dosage forms in USP
is almost identical to the procedure in the European Pharmacopeia,? but
the USP has different requirements for special dosage forms, such as
suppositories, transdermal patches, and premetered inhalants.

To ensure the consistency of dosage units, each unit in a batch should
have an active substance content within a narrow range of the amount
claimed on the label. The content uniformity test is often performed with
HPLC. In many labs the chromatographic results are frequently copied
into spreadsheets in order to perform the calculations. This process can
be time consuming and transcription errors are a common problem.
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In addition, data from two different experiments must often be compared,
as the content uniformity test procedure can involve two different experi-
mental stages. For example, if the first 10 units tested do not fulfill the
requirements, 20 additional units must be tested and the total of 30 units
must be evaluated. Every stage has its own specific pass/fail criteria.

Three different cases for different dosage forms and pharmacopeias,
respectively, must be distinguished (Table 1).

HPLC 2008 Presentation


Anuta
New Stamp


Table 1. Acceptance Criteria

Stage EP and USP common USP suppositories USP transdermal sys-
dosage forms’ tems and inhalations
packaged in premetered
dosage units
1 Acceptance value No unit outside No unit outside
(n=10) < maximum allowed 85.0-115.0% of the label | 75.0-125.0% of the label
acceptance value L1 claim?and RSD < 6.0% claim,? not more than one
(L1is 15.0 by default.) unit outside 85.0-115.0%
of the label claim? and RSD
<6.0%
2 Final acceptance value < L1 | No unit outside No unit outside
(n=30) | and no individual content | 75.0-125.0% of the label | 75.0-125.0% of the
of any dosage is less than | claim,? not more than label claim,2 not more
(1-0.01*L2)*M nor more | 1 of 30 units outside than 3 of 30 units outside
than (1+0.01*L2)*M (L2 85.0-115.0% of the label | 85.0-115.0% of the label
is the maximum allowed claim? and RSD of the claim? and RSD of the 30
range for deviation of each | 30 units < 7.8% units <7.8%
dosage unit from the refer-
ence value and is 25.0 by
default.)

'Common dosage forms include: uncoated, coated, or molded tablets; capsules; oral solutions in unit-dose containers;
suspensions, emulsions, or gels in single-unit containers (that are intended for systemic administration only); and solids
(including sterile solids) in single-unit containers.

“Dependent on the average of the limits specified in the potency definition in the individual monograph and mean value of the
results, “label claim” is replaced by “label claim multiplied by the average of the limits specified in the potency definition in the
individual monograph divided by 100" or by “label claim multiplied by the average value of the units tested (expressed as a percent
of label claim) divided by 100"

The Chromeleon® Chromatography Management Software (CMS) incorporates advanced features
that allow easy calculation of all the content uniformity test results. In addition, the built-in query
function allows the creation of a content uniformity report that summarizes the results of two
different content uniformity experiments in a single document.

This new content uniformity functionality will speed up the calculation and reporting process,
reduce user errors, and provide a convenient method for reporting content uniformity data quickly.
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DATA IDENTIFICATION

When performing content uniformity experiments, large amounts of chromatographic data are
created, especially when two stages are executed. Workflow is often easier if samples from more
than one content uniformity experiment are included in one sequence. If a drug fails the Stage 1
test, the Stage 2 samples may be run in a separate sequence, yet still have to be evaluated with the
results from the first stage. Therefore it is very important to identify uniquely the data from differ-
ent experiments, to facilitate searching and reporting.

All'this is achieved through the use of the “User-Defined-Column” function that is available

in Ghromeleon. For the content uniformity test, a set of user defined columns is created in the
sequence (Figure 1). The User Defined Columns (UDC) “CUT_No” and “Test_Stage” are used to
identify the required data.

A Propertus of Datssource “TUT™ (%]
Ganaed | Ancae Covncl| Sieccs s Ssbred Cobrws | Avallabiiy |
Cobrws
LT Mo e
g Fom Hawe [Toew_Seagm
P g e
it i, Mumtier Wt T g
[ pr— Do w commers |
-
T =Ty
1 i st barss eig
|733
bt Coirrn | Dokse | Mty
o ] Cancal e J
B T e T T T T e
N L T B
D A& EeE W u s W @ EEE @ "
[-Won e i [Festmes [Lamipuree | B | T=
o oo ety [[F i Tt TTA W TN P TR
® ] S Mk e S T Fuit
o O il o e B ] CEDUINE 418 voseen B -
arsm
[ Py ] . — N e G = (T (N I T
[ oIt e e o e Tt ] = i — B3 W0
T) 8 o tmn b s e Commonfa i Fl Unmess X0
00 vty Tty P e, e > Comarla  MZN il 1 pew— B WA
:!-.ﬂwl—u.uwmn o e Comen e S i " i B B8R
W E oy T BT O [ - =it ' b BH N
W o Ty B il Commants S - i Re——— ]
BT R T T ——— > [ - il 1 R I T
TR o e T - Coiry 0 T =ity M — B3 WEO
W) 150 Voo B 110 e = Commonls  FZMEN il 5 P T
] B 1 T B o o T -y - ibees mArd A
= =
ai sf

|2 et e g w0 LB - (T8 e

5
i

Figure 1. User Defined Columns for identification of required data.

The column “CUT_No” displays a user-defined identification of the content uniformity test experi-
ment and offers the user an input field without limitations, allowing the use of internal numbers
or codes. The column “Test_Stage” offers the user a drop down list to indicate which stage of the
content uniformity experiment is performed with this sample. Available options are stage n =10
and stage n = 30.
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DATA ENTRY FOR CALCULATIONS AND PLOTTING

To be able to calculate all content uniformity results and to create content uniformity plots,
additional information is required (Table 2).

Table 2. Additional Information Required

Field Description Location
Pharmacopeia Choice between EP and USP Sequence
Dosage_Form Groups as defined in the USP Sequence
Product_Batch_Number | Name for the tested batch Sequence
CUT_No Number of the experiment Sequence
Test_Stage n=10 or n=30 Sequence
L1 Maximum allowed acceptance value Quantification Method
19 Maximum allowed range for deviation of each Quantification Method

dosage unit tested from the Reference value

Correction factor if analytical methods for assay | Quantification Method

Correction_Factor and content uniformity testing are different

Target content per dosage unit at time of Quantification Method
Target_Content manufacture expressed as a percentage of the

abel claim
dp_Target_Content Number of decimal points for target content Quantification Method
Report_Peak Defines the peak to report Quantification Method

Analogous to the data identification, User Defined Columns are used to create entry fields for the
additional information necessary. If the information is sample specific, the UDCs are created in the
sequence (Figure 1 and Table 2). If the information is peak specific, the UDCs are created in the
quantification method (Figure 2 and Table 2).
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Figure 2. User Defined Columns in the quantification method.

One report is used for content uniformity testing according to the European Pharmacopeia and
“common” dosage forms according to the United States Pharmacopeia. The second report is used
for Suppositories, Transdermal Systems, and Inhalations Packaged in Premetered Dosage Units
tested according to the USP. The content of the UDCs “Dosage_Form” and “Pharmacopeia” deter-
mines which report to use. While one report is valid, the other one automatically gets invalid and a
warning that this sheet is invalid is displayed. Three analogous reports are available in parallel for
reporting up to three different active substances in multi-drug products.
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RESULT CALCULATION

Chromeleon provides all standard chromatographic calculation tools, such as amount, statisti-
cal calculations (e.g. average, standard deviation and relative standard deviation), and advanced
spreadsheet formulas. These calculations can be applied to any user-defined data set.

Case 1: United States Pharmacopeia for common dosage forms
and European Pharmacopeia

Stage 1 of the content uniformity test starts with 10 dosage units. An acceptance value is calcu-
lated from the test results, which is compared to the maximum allowed acceptance value L1. If
the calculated acceptance value is not greater than L1, the test has passed as shown in Figure 3.
In this example, the methods for assay and content uniformity are different and the determined
correction factor is outside the range of 0.97—1.03. Therefore, the results for the active substance
are multiplied by the correction factor in order to calculate the corrected amount.
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Figure 3. Content uniformity report for case 1 and n = 10.



The table in Figure 4 shows a failed n = 10 case
(acceptance value = 21.7). The test result displays
the message “Test additional 20 units!” indicating
the requirement to continue the content unifor-
mity test with Stage 2. After the additional units
have been analyzed and the results are available,
the acceptance valug is calculated again. It must
not be greater than L1. Additionally, no individual
unit may lie outside the interval between lower
and upper amount limit. These limits depend on
the Target Content and the Mean Value and are
calculated automatically. Each result is evaluated
as “Pass” or “Fail” (Figure 4).

Figure 5 shows the graphical representation of
the results. The lower and upper amount limits
are indicated as horizontal lines in the graph.

T e by

BT T e o en e L e S et P

Figure 4. Content uniformity report for case 1 and n = 30.
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Figure 5. Individual results of content uniformity plot and final test results.
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Case 2: USP and Suppositories, Transdermal Systems,
and Inhalations Packaged in Premetered Dosage Units

For Suppositories, Transdermal Systems (TDS), and Inhalations Packaged in Premetered
Dosage Units, the United States Pharmacopeia has defined individual, although similar,
criteria. The criteria for suppositories are stricter than for TDS and Inhalations.

No acceptance values are calculated here. To pass the test, each single result must lie within

a certain interval and the RSD must not exceed 6.0 (for n = 10) and 7.8% (for n = 30), respec-
tively. Figure 6 shows how the results of a suppository test are presented in the Chromeleon
report. Because one unit was outside the Stage 1 test limits (strict limits, dashed purple lines)
and the RSD was above 6.0%, the Stage 2 test had to be performed. All results were within the
Stage 2 test limits (wide limits, solid blue lines) and the RSD was well below the Stage 2 limit
0f 7.8%.

" Theomeleon . CUTW astent, l.hltr-nﬂl'mpllm'lrpullm Dﬂl'l"l.'n'llnl Mlmﬂmﬁpmﬂﬂ

P B Vew Fomdt werlipate Gusfeen Wrodoe Help -
rﬂﬁl. "Im. WA 8 BN E = h..ulﬂ" -
I 1 Unlfﬂlmlty' of Dosage Unlts Report - Spuc}al Dosage Furrns USF -
| ]

1 General

4 Preduct Barch Husnber =12315 PRI 0O usP
| % Peak Hains Tew Sulrwtanis Tl Coenlend T {lied]
I & Crumns LB ooy Facior 1.080
0T |Dcssge Fam Supposionen
| L]
% Results n= 1 n=3
| LR 1069 §06 1
1 iar St Limit ;|7 BT
| 1T Uipesr Srer Lo 1973 1nr3
M 1Y | Lovwer Wi Lisd TEE TES
| TR ] 1275 127 e
I 15 | Feiaive Stanoes Devieton 50 1] 48
H 16 | Mumber of Reaults culsice St Bange 1 1
H AT e of Reduils culis Wi Ricge a i}
| 18 Test Resuli Tl 20 additional snin!  Tes passad
| L)
= 130
| i
| B2 E ] N
hn E
= 3 o il +
BER] 5 le *u+™7 Lsa ity '

L]i] ¢+
= %
| i ;™
| B et e s . . . . s . S, A, S, ., St B S, . S, . . s . 2
I 0 4
== 0
| L
I L] £l 1 LE] Fl Eel - B
| it Bhiiinibiad
| 1 -
o [+ [ Tamgies FARELAN L] WAl CUTZ b, P2 Gragh /L Peaks CUTH J, Paci eaph AP e ] | o

] TFrarcs

Figure 6. Final test results and plot for Special Dosage Forms.



REPORTING THE SECOND STAGE

If the test of 10 units fails, another 20 units must be tested. For evalu-
ation, the results from the previous test also must be included. Most
often these test results are distributed across different sequences.

In order to bring all the data together it is necessary to run a
Chromeleon query. For content uniformity testing, the query required
is simple and can be easily created using the Query Wizard available
in Chromeleon. The necessary information for the query to locate

all samples for the content uniformity experiment is the content
uniformity test number (CUT_No, in this example 001) and the test
stage information (Figure 7). Once a query is run, a virtual sequence
(Figure 8) containing all the relevant data is created.
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Figure 7. Required steps of the Query wizard in order to collate the required
sample qata.

A e e ﬁ
THre il e woiogee Quilfcson et To sodes St -
O "ITA> P/ s s e pak T HIEEOS TEBNBESEEEE § 0
T“?ﬂ il T = [T [l i [ovmwn | |
= [ Cartart_Urdformity Carteed_Ureweedyiln =10 500G ] E T A4 00 KAAA0T Wvene
v ol ity B oy Uit LA G m L e e
[ E=UNEH M
g% [T Pt

| B 17y Yk Pt M T
T| B 12 Talieta Butes T30S 3
[ 4] B 1 Vs o i 1 4
5| 8 15y Takiet i, 2385 5
] B o s B 3w W
7| B 125y Taken P P 130 7
OF RETRC LT F R
W W 1y Tk P 5 20
05 (125 ekt Betes: 23038 40
A Bty Vet Bt 1 P33 W
AT B 2y Vet Bt 1 T30 3
03] W 1 Tt Btew v 13838 13
| B ey Ty Beten T3 4

l|m1ﬁwnmu
ilh-!-qlmnh-!d!l

VPl Tetiets Buins 1 T30 7

1y Tmrs Batee 100008 10
1y Telist Rebe® 108 20
| ey Tty Bster 33008 0
30| B 175y Tkt i 230 2T
1| [§ 125 Teints Bates 13008 T1
| B 1 gy Tt st 5 3000 T
B B 12ty Tetets Butes I3 22
[= [ R T RE L F T
7| B 1Sy Tt Bk T30 TT
O RETIC T e
P
L e L] - D% O frew Aswum

SRR EAEAEERR AR RERRRRRRRE T

I EERE e iU E R EOEECaEREEREE

Figure 8. Query result.



This data can then be reported in order to create the final content uni-
formity report. Chromeleon also supports the creation of an electronic
version of the report using the Adobe portable document file format
(.pdf). This makes it very easy to distribute the report for review or for
inclusion into a data submission package.
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Figure 9. Electronic content uniformity report.

CONCLUSION

The Chromeleon Chromatography Management Software offers a fast
and simple way of producing content uniformity reports in accor-
dance with the EP and USP rules. This provides the following benefits
to laboratories:

e Increased laboratory productivity—users can spend more time
running experiments and less time performing manual data tran-
scription and calculations.

¢ |ncreased reliability of results—transcription errors and errors
caused by manual calculations are eliminated.
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e Faster creation of content uniformity reports—the built-in
Chromeleon query function and flexible reporting tool enables
content uniformity reports to be created through two mouse clicks.

e |mproved distribution of content uniformity reports—the easy
creation of electronic content uniformity reports using Chromeleon
means that reports can be easily distributed for review.
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