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ABSTRACT

Vessel-centering determination carried out as a part of Enhanced Mechanical Calibration is the most sensitive parameter
to vessel inconsistencies and therefore tightly controlled. The FDA/ASTM criterion for vessel centering is 1.0 mm.
However, the impact of off-centered vessels on drug release and dissolution has not been evaluated. We attempted
to design a practical approach to evaluate a critical tolerance range around the acceptance criteria. Experiments were
conducted by manually adjusting vessels to varying degrees of off-center. Dissolution testing was carried out using USP
Prednisone Tablets RS, and the geometric mean and %CV were calculated using the PVT calculation tool and template
and assigned pass/fail criteria based on the USP acceptance criteria. The test results passed Stage 1 at nominal and
=1.0-mm centering conditions and passed the =1.5-mm condition at Stage 2. The PVT results failed at =2.0-mm centering
condition. The data indicate that a stricter alignment practice might be necessary during calibration and routine use to
ensure vessel centering is maintained per the FDA criteria. An ad hoc policy allowing no investigation for centering values
greater than 1.0 mm but less than 1.5 mm during calibration might be suitable for routine maintenance of dissolution
Apparatus 1 and 2.
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INTRODUCTION

SP  Performance Verification Tests (PVTs)
U have served as the industry standard for the

performance check of USP dissolution Apparatus
1 and 2 (1). FDA has published guidance for enhanced
mechanical calibration (EMC) of dissolution apparatus
(2) that can be utilized alternatively to calibrate
the dissolution apparatus to similar standards but
without the need to perform dissolution testing with
reference prednisone tablets. Because the EMC does
not include PVT using USP Prednisone Tablets RS, it
requires additional checks and stricter criteria for some
parameters (e.g., two-point vessel-centering check with
acceptance criterion of 1.0 mm) (3-5). All dissolution
testing laboratories are mandated by FDA to calibrate and
qualify the apparatus based on a standardized written
procedure. Most laboratories follow either USP PVT or
EMC, or a combination of both.

In our laboratory, USP Apparatus 1 and 2 are maintained
through Enhanced Mechanical Calibration per current
FDA/ASTM standards (3, 4). The instrument calibration
includes checks for basket and paddle height, rotational
speed, shaft wobble, shaft verticality, basket wobble,
vessel/shaft centering measured at two positions, vessel
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verticality, and vessel plate level. Of these instrument
parameters, vessel/shaft centering is one of the most
sensitive to vessel variability and is tightly controlled.
Although there have been studies to evaluate the
effect of apparatus variables on drug release (6—10), the
impact specifically related to different centering values
on dissolution results is still unknown. To evaluate the
critical tolerance range around the ASTM centering value
of 1.0 mm and the impact of off-centered vessels on
drug release, experiments were carried out by manually
adjusting the vessels to various off-centered conditions
that were confirmed with an Agilent Q280 Mechanical
Qualification System. Dissolution testing was performed
in well-centered vessels and in vessels with centering
values around 1.0 mm, 1.5 mm, and 2.0 mm using
prednisone 10-mg tablets. Data were analyzed in two
ways based on the tablet source:

1. USP Prednisone Tablets RS: The PVT Calculation Tool
V2.0 (11) and Calculation Template from the USP Web
site was used to determine the geometric mean (GM) and
coefficient of variation (%CV). Data were assigned pass/
fail criteria per USP recommendations (12—14).

2. FDA Prednisone Tablets: Because there is no calculation
template or predetermined criteria assigned, Minitab
software was used for statistical analysis (15).



EXPERIMENTAL APPARATUS, MATERIALS,

AND METHODS

Apparatus

Dissolution testing was carried out in an Agilent 7010
dissolution apparatus with paddles. The TruCenter vessels
from Agilent were used to minimize the impact from
vessel shape. The apparatus was qualified in-house by our
Calibration Metrology Group using a calibrated QA station
(Agilent Technologies, Santa Clara, CA) and maintained
per FDA/ASTM standards. Vessel-centering and verticality
values were obtained using a calibrated Agilent 280-DS
Mechanical Qualification System (SVM, Serial number
US12380848; IM, Serial number US12380849). A custom-
made plastic disc (spacer) of defined thickness was used
to adjust the vessels to off-center conditions (Figure 1).
The off-center effect was achieved by tilting the vessel.
Dissolution data were acquired using a UV—vis fiber-optic
dissolution testing system (Distek, Inc., North Brunswick,
NJ).

B
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Figure 1. Artificial off-centering achieved by adding spacers
at the vessel base. Different numbers of plastic spacers were
inserted under the right-hand corner to achieve the desired
level of off-center values.

Materials

USP Prednisone Tablets RS (Lot QOH398) were purchased
from the USP reference catalog. The acceptance criteria
for Lot QOH398 are listed in Table 1. In addition, 10-mg
Prednisone Dissolution Test Performance Standard
Tablets (Lot: NCDA #2) were obtained from FDA for
comparison.

Table 1. GM and %CV Acceptance Criteria for USP Prednisone Tablets
RS, Lot QOH398, for Stage 1 and Stage 2 Dissolution Test for USP
Apparatus with Six Positions

Stage 1 Stage 2
GeoMean, lower 27 26
GeoMean, upper 36 38
%CV, upper 4.9 6.5

Methods

Dissolution testing was carried out in 500 mL of
deaerated, deionized water obtained in-house. The USP
tablet release data were calculated per USP guidance
using the USP Toolkit for calculation to get the pass/
fail assessment. The release data for FDA tablets were
analyzed with Minitab software.

STUDY DESIGN AND PROCEDURES

The study design for the vessel-centering evaluation was
based on the typical bath setup and daily operation of our
labs. It is as below.

1. Before each experiment, the shaft verticality and
vessel-centering values at lower and upper positions
along with all other parameters (e.g., paddle height, shaft
wobble, and rotation speed) were measured with the
Agilent 280-DS MQS. For a calibrated bath, all conditions
remained the same, except for the intended variations in
vessel centering achieved by tilting the vessel, in which
case an inherent impact to vessel verticality is expected.

2. For Agilent 7010 systems, the dissolution vessel can
be adjusted to four different positions determined by the
magnetic locking mechanism. Vessel-centering values
were obtained for all four positions, and the position that
provided the suitable centering value was used.

3. The vessel-centering values were adjusted so as to be
within the desirable range of the designed experiment:
Good Centering (as small a value as possible), Borderline
(=1.0 mm), Off-centered (=1.5 mm), and Extremely
Off-centered (=2.0 mm). The individual centering and
verticality values are listed in Tables 2 and 3 (next page).
The lower centering value is the parameter most affected.

4. The nominal centering position with mean lower
centering values of 0.4 and 0.5 mm was used as the
reference point.

5. Vessels were adjusted to off-center using the plastic
disc spacer, and three levels were achieved.

¢ Borderline centering (1.0 mm)
¢ Off-centered (=1.5 mm)
¢ Extremely off-centered (2.0 mm)

6. Dissolution testing was carried out at each condition
mentioned above. At least six tablets were used at each
centering condition. Experiments were carried out with
both FDA and USP tablets.

7. Data were acquired with the FO testing system using
Distek Arch probes with a 10-mm path length and from
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Table 2. Vessel-Centering and Verticality Values for USP Prednisone Runs

USP Tablet Vessel Centering (<1.0 mm) Vessel Verticality (<1.0°)
Normal Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 0.1 Pass 0.2 Pass 0.4 -0.1 Pass
Vessel 2 0.6 Pass 0.2 Pass 0.2 -0.3 Pass
Vessel 3 0.7 Pass 0.4 Pass 0.5 -0.2 Pass
Vessel 4 0.8 Pass 0.3 Pass 0.0 -0.3 Pass
Vessel 5 0.4 Pass 0.3 Pass 0.2 -0.1 Pass
Vessel 6 0.3 Pass 0.6 Pass 0.3 0.1 Pass
Borderline Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 1.1 Fail 0.3 Pass 0.0 -0.8 Pass
Vessel 2 1.0 Pass 0.4 Pass 0.3 -0.7 Pass
Vessel 3 1.1 Fail 0.5 Pass 0.5 -0.5 Pass
Vessel 4 1.2 Fail 0.7 Pass 0.4 -0.7 Pass
Vessel 5 1.0 Pass 0.4 Pass -0.1 0.2 Pass
Vessel 6 1.0 Pass 0.8 Pass 0.9 -0.1 Pass
=1.5 mm? Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 1.6 Fail 0.3 Pass -0.1 -1.1 Fail
Vessel 2 1.4 Fail 0.5 Pass 1.0 -0.7 Pass
Vessel 3 1.5 Fail 0.7 Pass 0.1 -0.7 Pass
Vessel 4 1.5 Fail 0.5 Pass 0.2 -0.9 Pass
Vessel 5 1.7 Fail 0.2 Pass -1.0 -0.1 Pass
Vessel 6 1.5 Fail 0.4 Pass 0.1 -1.0 Pass
=2.0 mm® Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 1.9 Fail 0.4 Pass 0.1 -1.3 Fail
Vessel 2 1.9 Fail 0.4 Pass 0.9 -1.2 Fail
Vessel 3 2.1 Fail 0.7 Pass 0.2 -1.2 Fail
Vessel 4 2.0 Fail 0.8 Pass 1.0 -0.7 Pass
Vessel 5 2.0 Fail 0.3 Pass -1.1 0.3 Fail
Vessel 6 2.2 Fail 0.5 Pass -0.3 -1.5 Fail
Nominal® Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 0.0 Pass 0.2 Pass 0.3 -0.1 Pass
Vessel 2 0.6 Pass 0.1 Pass -0.1 -0.4 Pass
Vessel 3 0.3 Pass 0.4 Pass 0.0 -0.3 Pass
Vessel 4 0.7 Pass 0.1 Pass -0.1 -0.4 Pass
Vessel 5 0.2 Pass 0.1 Pass 0.1 -0.2 Pass
Vessel 6 0.3 Pass 0.2 Pass 0.0 -0.1 Pass

9 n = 12 testing performed.

b Confirmation run to show the impact is reversible.

an average of 5 scans. The detection wavelength was set
to 242 nm, and a baseline correction from 360 to 375 nm
was applied to absorbance data.

8. Standard solutions were prepared using a prednisone
reference standard, and absorbance values were obtained
for the standards using the same instrument settings as
those used for the samples.

9. At the beginning of the run, the probes were placed
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in dissolution vessels containing the media, a sample
blank was acquired, tablets were added to the vessels,
and the dissolution run was started with an agitation rate
of 50 rpm. Data were collected every minute for 60 min
followed by data collection for full recovery at 200 rpm
every minute for another 30 min. See Figure 2 for the
typical dissolution profiles of USP Prednisone Tablets RS.

10. The data analysis was performed using USP PVT
Calculation Tool V2.0 and Minitab software, Version 16.



Table 3. Vessel-Centering and Verticality Values for FDA Prednisone Runs

USP Tablet Vessel Centering (<1.0 mm) Vessel Verticality (<1.0°)
Normal Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 0.0 Pass 0.2 Pass 0.3 -0.1 Pass
Vessel 2 0.4 Pass 0.2 Pass 0.2 -0.3 Pass
Vessel 3 0.5 Pass 0.3 Pass 0.4 -0.3 Pass
Vessel 4 0.7 Pass 0.2 Pass -0.1 -0.5 Pass
Vessel 5 0.2 Pass 0.1 Pass 0.1 -0.1 Pass
Vessel 6 0.6 Pass 0.7 Pass 0.3 0.0 Pass
Nominal® Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 0.3 Pass 0.1 Pass 0.2 -0.4 Pass
Vessel 2 0.4 Pass 0.2 Pass 0.2 -0.3 Pass
Vessel 3 0.6 Pass 0.4 Pass 0.4 -0.3 Pass
Vessel 4 0.4 Pass 0.1 Pass 0.0 -0.4 Pass
Vessel 5 0.3 Pass 0.1 Pass 0.1 -0.2 Pass
Vessel 6 0.5 Pass 0.6 Pass 0.4 0.1 Pass
Borderline Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 1.1 Fail 0.4 Pass -0.2 -0.8 Pass
Vessel 2 0.9 Pass 0.5 Pass 0.0 -0.4 Pass
Vessel 3 1.0 Pass 0.6 Pass 0.3 -0.6 Pass
Vessel 4 1.3 Fail 0.9 Pass 0.5 -0.6 Pass
Vessel 5 0.9 Pass 0.5 Pass -0.1 0.1 Pass
Vessel 6 0.9 Pass 0.9 Pass 0.8 0.0 Pass
Borderline® Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 1.1 Fail 0.4 Pass 0.0 -0.9 Pass
Vessel 2 1.1 Fail 0.6 Pass 0.3 -0.5 Pass
Vessel 3 1.1 Fail 0.7 Pass 0.2 -0.6 Pass
Vessel 4 1.3 Fail 0.9 Pass 0.5 -0.6 Pass
Vessel 5 0.9 Pass 0.5 Pass -0.2 0.4 Pass
Vessel 6 1.2 Fail 0.9 Pass 0.9 -0.2 Pass
=1.5 mm Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 1.5 Fail 0.4 Pass -0.1 -1.1 Fail
Vessel 2 1.4 Fail 0.3 Pass 0.8 -0.8 Pass
Vessel 3 1.5 Fail 0.8 Pass 0.2 -0.7 Pass
Vessel 4 1.5 Fail 0.5 Pass 0.2 -0.9 Pass
Vessel 5 1.7 Fail 0.5 Pass -0.7 0.1 Pass
Vessel 6 1.7 Fail 0.5 Pass 0.3 -1.1 Fail
=2.0 mm Lower Pass/Fail Upper Pass/Fail ptl pt2 Pass/Fail
Vessel 1 1.9 Fail 0.4 Pass -0.1 -1.4 Fail
Vessel 2 1.9 Fail 0.3 Pass 0.6 -1.4 Fail
Vessel 3 2.1 Fail 0.7 Pass 0.3 -1.2 Fail
Vessel 4 2.0 Fail 0.8 Pass 1.0 -0.6 Pass
Vessel 5 2.0 Fail 0.4 Pass -1.0 0.4 Pass
Vessel 6 2.1 Fail 0.4 Pass -0.2 -1.4 Fail

9 Replicate experiment to confirm the observation.
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Figure 2. A typical dissolution profile of USP Prednisone Tablets
Reference Standard: dissolution at 50 rpm for 60 min; full
release achieved at 200 rpm after 60 min. (%LC = %Dissolved.)

centering value with color coded data sets reflecting
different centering conditions (Figure 3). All tested
samples passed the Stage 1 test at the nominal and
borderline centering conditions. At the =1.5-mm off-
centered condition, the GM passed and %CV value failed
at Stage 1; however, both the GM and the %CV passed at
Stage 2. When the vessel-centering values were adjusted
at or above 2.0 mm, the dissolution results failed the
PVT test (n = 12) requirements for GM and %CV at Stage
1 and failed %CV at Stage 2. This indicates the bath is
not suitable to generate quality data consistently at the
extreme off-centered position. At the end of the study,
the vessels were readjusted to the nominal position, and
the PVT test was repeated. The results passed the PVT
acceptance criteria, confirming that the impact from
vessel off-centering is reversible.

RESULTS

USP Prednisone Tablets RS

The USP Prednisone Tablets RS is recommended by
USP for use in the Performance Verification Test of a
Dissolution Apparatus (i.e., Apparatus 1 — basket or
Apparatus 2 — paddle). The acceptance criteria for PVT
Tablets RS are established through statistical evaluations
of data from a multi-lab collaborative study (12—14). The
acceptance criteria for Lot QOH398 are shown in Table 1.

The experimental progression is from the nominal
position (<1.0 mm) to borderline (1.0 mm), off-center
(=1.5 mm), and the extreme (=2.0 mm). The calculated
GM and %CV values for all vessels at each centering
condition are shown in Table 4. Individual %LC data for
the USP Prednisone Tablets RS were plotted against the

Prednisone Tablet - USP Ref Std.
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~1.5 mm: ~2.0 mm:
45.0 Pass Stage2 Fail Stage 2
(N=12) by %CV
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Figure 3. Percentage dissolved at 30 min (%LC) data trending
from the USP Prednisone Tablets RS at different centering
conditions.

Table 4. PVT Results from Dissolution Testing of USP Tablets RS at Different Vessel-Centering Conditions

Run ID Stage 1 2 3 4 5 6 GeoMean %CV
Nominal Stage 1 29.1 32,5 323 31.9 32.2 32.8 32 4.4
(Lower Center: Mean = 0.5; SD = 0.26) Result: Passes
Borderline Stage 1 | 33.1 | 31.8 325 33.2 31.2 34.3 33 3.4
(Lower Center: Mean = 1.1; SD = 0.08) Result: Passes
=1.5 mm Stage 1 37 32.6 34.7 37.8 349 36.1 35 5.2¢
Stage 2 35.9 36.7 39.8 40.8 38.9 40.6 37 5.3
(Lower Center: Mean = 1.5; SD = 0.10) Result: Passes (Stage 2)
=2.0 mm Stage 1 37 34.7 40.7 329 359 38.6 372 76°
Stage 2 35.7 34.1 39.7 35.9 34.8 39.6 37 7.1°
(Lower Center: Mean = 2.0; SD = 0.12) Result: Fails
Nominal® | Stage 1 | 30.1 | 316 31.2 316 285 313 31 4.1
(Lower Center: Mean = 0.4; SD = 0.26) Result: Passes

9 Values fail the criteria.

b Confirmation run to show the impact is reversible.
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FDA Prednisone Tablet, NCDA #2

The FDA’s Prednisone tablets have drug release
characteristics similar to those of USP Prednisone Tablets
RS, but the USP PVT Calculation Tool cannot be used
to analyze the pass/fail results. Individual %LC data for
the NCDA #2 Prednisone Tablet were plotted against
the lower centering values with color coded data sets
reflecting different centering conditions (Figure 4). A
statistical analysis was performed with Minitab software
to evaluate the effect of the factor studied (i.e., vessel
centering) on the response (i.e., %LC) with statistical
significance (a) set at 0.05. The %LC and %RSD results for
each centering condition are summarized in Table 5. A
Pareto chart of standardized effects is used to determine
the magnitude and the importance of an effect.

Prednisone Tablet - FDA NCDA #2

50.0 -

~15 ~2.0 mm:

.5 mm: _

45.0 - Borderline: (N=6) (N_G)A
Normal condition: (N=6 x2) . i

0.0 | (N=6x2)

%LC

u
36.0 4 |

30.0 4 y=3.8414x+33.277
R*=05324

25.0 4

20.0

0.0 0?5 1‘0 1.‘5 2.0 2;5
Centering Values
Figure 4. Percentage dissolved at 30 min (%LC) data trending

from the NCDA #2 Prednisone Tablet at different centering
conditions.

Table 5. %LC Data Trending from the FDA Prednisone Tablets (NCDA
#2) at Different Centering Conditions (n = 6 for each set)

gs::;;'gﬁ Run # (r:f’efn) sD | %RSD c;::::;g sD
(mean)

Normal | 36 15| 4.22 0.4 0.26
Normal 1 35 1.9 5.38 0.4 0.12
Borderline | 36 25| 6.71 1.0 0.16
Borderline I 36 24 | 6.78 1.1 0.13
=1.5 mm | 40 1.9 4.92 1.6 0.12
=2.0 mm | 42 22| 525 2.0 0.09

line). The results, including data obtained at =2.0-mm
centering values, show a significant effect on %LC (Figure
6; the value of bar A, centering, is over the reference line).
Based on data trending and Pareto charts, centering has
a significant effect on %LC only when beyond the 1.5-mm
off-centered condition. This observation agrees with the
results from USP Prednisone Tablets RS.

Pareto Chart of the Standardized Effects
(response is %LC, Alpha = 0.05)

4.303

Factor Name
A Centering
B Temp

Term

0 1 2 3 4
Standardized Effect

Figure 5. The Pareto chart of the Standardized Effects with data
up to =1.5 mm centering shows centering and temperature are
not significant factors.

Pareto Chart of the Standardized Effects
(response is %LC, Alpha = 0.05)

4.303
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A Centering
B Temp
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Figure 6. The Pareto Chart of the Standardized Effects with all
data including =2.0 mm showed centering value has a significant
effect on %LC. The temperature shows no significant impact to %LC.

The chart displays the absolute value of the effect and
a reference line. Figures 5 and 6 show Pareto charts for
standardized effects of the centering values with and
without the 2.0-mm condition data set. All data from
nominal, borderline, and =1.5-mm centering positions
show that vessel centering did not significantly affect
%LC (Figure 5; the value of bar is below the reference

DISCUSSION

The experiments quantified the impact of vessel
centering on drug release of prednisone tablets. Based on
the data, it appears that the centering values less than1.5
mm may not significantly affect the dissolution results
for prednisone tablets. However, centering positions
at =2.0 mm affect drug release significantly. (Note: The
tilted vessel will also impact the vessel verticality, and it
failed the criterion of >1.0° only at =1.5-mm and =2.0-mm
conditions.)
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Vessel centering is the measurement between the vessel
wall and the rotating shaft. It is sensitive to vessel shape,
geometry, and alignment, and poor centering may impact
dissolution data. Thus, conformation of centering to
strict criteria is an integral part of dissolution calibration
procedure.

Therefore, the best quality vessels are recommended
for use in all the dissolution apparatus to minimize
centering issues due to vessel shape. In addition, vessel
centering can be optimized by identifying the best-fitting
orientation in the vessel holder.

A practical approach has been proposed for our routine
dissolution bath calibration procedures and daily
operation to maintain the vessels per ASTM criteria with
centering of 1.0 mm. It suggests that in situations where
the centering values of a few vessels obtained during
calibration are greater than 1.0 mm but less than 1.5 mm,
all data generated using the instrument/vessel within the
calibration window would be deemed acceptable.

Figure 7. Identification mark for vessel position with lowest centering
values in Agilent VK 7000/7010 Dissolution Baths.

«+—— Align

LG 1803220

6 11:28a0

Figure 8. Identification mark for vessel position with lowest
centering values in Agilent 708-DS Dissolution Baths.

Dissolution Technologies | NOVEMBER 2015

The following suggestions are recommended:

1. During routine calibration, the metrology engineer
(who performs the bath calibration) will identify the
centering position for each vessel that provides lowest
values at both upper and lower measurement positions
and make a recognizable mark. See Figure 7 for the
example of Agilent VK 7000/7010 and Figure 8 for Agilent
708-DS Dissolution Bath.

Figure 9. Example for etching an identifying mark for
(a) Agilent 7000/7010 and (b) 708-DS Dissolution Vessels.

2. The glass vessel is secured into a ring holder. It has been
observed that the glass vessel may rotate around the ring
after a warm-water wash in the dishwasher. Therefore, it
is important to make sure the vessel and the ring are well
aligned. During calibration of a dissolution bath using a
new vessel(s), each vessel and its corresponding position
with the ring is etched. At each time before use and
during calibration, personnel ensure that the vessel and
the ring are in the same relative position as defined by the
etch mark (Figure 9). The vessel is realigned if necessary.

3. Because the vessel ring and the vessel holder are
made from plastic materials, their shapes may change
slightly over time. In such cases, if the optimized position
is different from the previously established mark, the
metrology engineer may re-mark the vessel, the holder,
or both during routine calibration to obtain a suitable
position with the lowest centering values. Replace the
vessel if the centering value cannot be adjusted back to
<1.0 mm.

4. In the unlikely event that during routine calibration
an “as found” value of >1.0 mm but less than 1.5 mm is
obtained, an investigation may not be necessary for the
incident. However, if the mean centering value of >1.5
mm is obtained, a lab investigation will be initiated to
determine the impact on the dissolution results.

CONCLUSIONS

The vessel-centering experiment was designed to obtain
a basic understanding of the impact of vessel-centering
deviation on drug release. For this purpose, the USP



Prednisone Tablets RS were used to obtain a tolerance
range around the ASTM criteria for centering.

Vessel centering was shown to impact dissolution of
prednisone tablets at centering values of =2.0 mm,
but there was no significant impact at the borderline
condition (0.9-1.3 mm). Prednisone Tablets RS dissolution
carried out in vessels with centering at =1.5 mm passed
the PVT criteria when calculated per the USP Calculation
Tool. These experiments provide a tolerance range for
centering slightly over the 1.0-mm specification where
dissolution results do not appear to be significantly
impacted. A similar finding was obtained for the FDA
NCDA #2 Prednisone Tablets. It is recommended that an
alignment practice be added to the calibration protocols
and daily practice to ensure centering is maintained. We
would still keep the centering criterion at 1.0 mm per the
FDA/ASTM as the highest standard for best practice. This
is a more conservative control before the centering effect
may impact the dissolution results. In an unlikely event
that the centering value of >1.0 mm but less than 1.5 mm
is obtained during routine calibration, an investigation
may not be necessary for this incident. However, if the
mean centering value is 21.5 mm, a lab investigation will
be initiated to determine the impact on the dissolution
results.
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