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Introduction 
The USP regulations for dissolution tests not • Automatic sampling with the sample probe in 

only define appararus parameters such as dimen- the test vessel (sampler system): 
sions, materials, etc., but also ------------- Samples were removed using 
the sampling position: "With- a sample probe located in the 
draw a specimen from a zone FII.TEII test vesse l throughout the 
midway between the surface of test. 
the dissolution medium and the A fr itted filter (app. 20 pm ) 
top of the rotating basket o r was placed at the tip of the 
blade, not less than I em from sample probe as a prefilter. 
the vessel wall." 

T he sampling site was 1 em 
During manual samp lin g, from the test vessel wall at a 

appropriate devices, suc h as midpoint between the upper 
pipette guides, can ensure the edge of the stirrer and the 
correct and reproducible surface of the medium. 
withdrawa l position. 

' IIr...fLTlft S F· I Nowadays, the pharmaceuti- ee 19ure 
cal industry is increasing its use • Automatic sampling using 
of automated sys tems for the hollow stirring shaft 
dissolution tests. In automated (SOTAX) system: 
dissolution systems of this kind, Samples we re drawn up 
the question arises as to how Figun: 1. Sc!Jemflticofout01Jlflted through a suction opening in 
samp lin g is affected and sl/1lJplillg witbtbesmnple p,·obe intiJe the stirring shaft. A sieve 
whether any influence on test test vessel. (sampl(!1-system) (app. 60 pm) in front of the 
results can be established. suction opening served as 

T his article describes a series prefilter. T he sampling site 
of tests whi ch we re conducted was located at the stirr er 
to determine the influence of (in the ce n ter of th e test 
sampling type and position in a vesse l) according to USP 
dissolution test vesse l.The main requirements, in a central 
objective was to clarify whether area between the upper edge 
different sampling methods and of the stirrer and the surface 
samplin g sites yield different of the medium (ca . 25 mm 
results in dissolution tests using above the upper edge of the 
the stirrer methods. paddles). 

The fo llowing three sam­
pling methods were compared: 

• Manual sampling: 
Samples were removed using a 
bulb pipette. 

T he sampling site was I em 
from the test vessel wall at a 
midpoint between the upper 
edge of the stirrer and the sur­
face of the medium. 

Figm-e 2. SciJematic of flutmated sam­
pling using the hoI/ow stirring shaft 
ryste1ll . (SOTAX) 

See Figure 2 

Experimental Methods: 
• Comparison: manual 

samplingiSOTAX system: 
During the comparative tests, 
samples were removed from 
the same test vessels manually 
and through the ho ll ow 
stirring shaft. 
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A Comparison of Various Sampling Methods ... cont. 
Samples were removed afte r 10,20 and 30 
nliJ1Utcs and filled into a fractio n collector. 

Samp les were filtered before photometric 
measurement. 

Manual sampling: 
Samples were transferred to the fraction 
collector using a bulb pipene. 

T he sa mplin g vo lum e was 5 ml. It was not 
replaced. 

SOT AX sampling: 
Samples were coll ected off-line III a fraction 
coll ector to ensure the sam e conditions as for 
manual sampling. 

The sam pling volume was 5 ml. It was not 
replaced. 

• Comparison: sampler systemlSOTAX system: 
During the comparative tests, samples were 
removed simultaneo usly from the same test 
vessels using both autom atic sam plin g 
methods. 

Samples were removed after 5, 10, 15, 20, 25 
and 30 mjnutes and immediately subjected to 
photometric measurement. 

Tests were carried out using an on-line system 
willch fed samples directly to the photometer. 

• Comparison: sample p robe in test vessell 
sample probe not in test vessel 
During the comparative tests, sa mples were 
rem oved automat ica ll y from the test 
vessel through the hollow stirring shaft. 

In one case a sample probe equ ipped with a 
frined glass fiber filter remained in the test ves­
sel throughout the test; in the otl,er case there 
was no sample probe in the test vesse l. 

Samples were removed after 5, 10, 15,20,25 
and 30 mjnutes and immedjately subjected to 
photometric measurement. 

Tests were carried out using an on-line system 
which fed samples directly to tl,e photometer. 
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Apparatus and accessories: 
• SOTAX AT 7 dissolution tester fitted with 

polycarbonate test vessels, paddles and baskets 
accord ing to USP 23 

FRACTION COI.UCTOfl 

Figure 3. Schemotic of off-line allt(J7llllted dissolution system. 

• Off-line automation (Figure 3) consisting of: 

SOTAX CY-7-50 piston pump with 7 delivery 
units, delivery rate 16 mllmin 

SOTAX C6 13 fraction co ll ector with valve 
bar and fraction basket for 13 x 7 fraction tubes 
15 ml 

Teflon tube system 1.5/3 mm diameter, tube 
volume ca. 10 mJ 

I 
~-I 

• I YJ 
I 

~ ~-------~ 
Figure 4. Schematic of on-line automated dissolutioll system. 

• On-line automation (Fig",·e 4) consisting of: 
SOTAX CY-7-50 piston pump with 7 delivery 
uruts, delivery rate 16 mllmin 

Teflon tube system 1.5/3 mm djameter direct 
into photometer; tube volume ca. 10 mJ 

Perkin Elmer Lambda 2S double-beam spec-



• 

trophotometer with 8+ I ce ll changers with 
Hellma QS fl owthrough cuvettes, 10 mm layer 
pathlength 

DISSOTAX tablet dissolution software 

Whatman glass fiber filter type GFID, 25 mm 
diameter, 2.7 pm retention capacity 

Method parameters: 

Tablets: Sotaxin 50 mg 

Medium: Distilled water, 37.0°C 
(+1- 0.3°C), degassed 
A SOTAX MP7B medium 
preparation station 
was used to degas and 
preheat the mcdj ul11 

Medium volume: 900 mL 

Stirrer revolutions: 50 and 100 rpm 

Wavelength: 274 nm 

During automatic sa mpling the piston pump 
circulated flu.id for L mjnute before measurement 
or sampling in order to transport the samples to 

the photometer or fraction collector. T he pump 
was sw itc hed off during the photo metri c 
measurements. 

Results 
The following raw data statistics are incoIll­

plete. It would be too much to release all found 
raw data in this study. T he complete report with 
all raw data o f all com parison tests is available 
from Tobias Schauble. 

• Comparison: Manual Sampling/SOTAX­
System 

No substa ntial differences co uld be found 
between manual sampling (Table 1) and sampling 
tJu'ough the hollow stirring shaft (Table 2) in the 
same test vesse l. T he average discrepancy 
between the res ults from the two sa mplin g 
methods was about 1.5 %.There was no trend 
indi cati ng, for example, that sa mpling through 
the sti rring shaft genera lly tended to give higher 
or lower results than manual sampling . 

Table 1. 
% Dissolved: Manual sampling, baskets 100 RPM 

Time Vessel Vessel Vessel Mean SId 
min. 1 2 3 Dev 

10 47.16% 48.03% 47.60% 47.60% 0.44 

20 89.14% 89.57% 94.33% 91.01% 2.88 

30 92.16% 93.89% 94.77% 93.61% 1.33 

Table 2. 
% Dissolved: SDTlX-system, baskets 100 RPM 

Time Vessel Vessel Vessel Mean SId 
min. 1 2 3 Dev 

10 44.14% 46.30% 47.16% 45.65% 1.8 

20 87.40% 89.57% 91.73% 89.24% 3.5 

30 93.46% 92.60% 96.49% 93.68% 3.8 

• Com parison: Sampler System ISOTAX­
system 

No substa nti a l diffe rences cou ld be found 
betwee n sa mplin g using the sa mpl er sys tem 
(Table 3) and sa mplin g through the ho ll ow 
stirring shaft (T/lble 4) in th e sa me test vessel. 
The average di scre pancy betwee n the results 
from the two sampling methods was about 1 %. 
No trend was apparent to indicate, for exa mple, 
that sampling through the stirring shaft genera lly 
tended to give higher or lower results than sam­
pling with the sampler in the test vessel. 

Table 3. 
% Dissolved: Sotax-system, baskets 100 RPM 

Time Vessel Vessel Vessel Mean 
min. 1 2 3 

10 48.81% 49.76% 50.58% 49.72% 

20 92.94% 91.86% 92.08% 92.29% 

30 96.23% 95.84% 93.51% 95.19% 

Table 4. 
% DIssolved: Sampling device in test vessel 
[Sampler System) baskets 100 RPM 

Time Vessel Vessel Vessel Mean 
min. 1 2 3 

10 51.10% 51.27% 52.18% 51.52% 

20 92.99% 92.77% 91.86% 92.54% 

30 96.45% 97.01% 93.55% 95.67% 

SId 
Dev 

0.90 

0.57 

1.47 

SId 
Dev 

0.59 

0.60 

1.86 
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A Comparison of Various Sampling Methods ... conI. 
Comparison sample probe in test vessel /sample 
probe not in test vessel 

A number of, in some cases marked, differ­
ences in release behavior were observed in me 
comparative tests with the sample probe in the 
test vessel (Table 5) and without the sample probe 
in the test vessel (Table 6). In all tests, results 
tended to be much higher during the first 15 
minutes with the sample probe in the test vessel 
than without the sample probe in the test vessel. 
Results tended to be more similar towards the 
end of the test (Figure 5). 

Tlbl.5. 
"" DI •• alv.d: Ilmpl. prab. In t •• t ..... 1, bllk.t. 
100 RPM 

Time Vessel Vessel Vessel Mean 
min. 1 2 3 
5 19.0416 18.9516 19.1316 19.0416 

10 48.8116 49.7616 50.6816 49.7216 

15 75.5916 75.6416 75.0316 75.4216 

20 92.9416 91.8616 92.08% 92.29% 

25 95.7716 95.4516 93.2916 94.8416 

30 96.23% 95.84% 93.51% 95.1916 

'Ibl. I . 
.". 01 ••• 1 ... : 'Impl. pr.b. n.tln 1 •• t ..... 1. 
b •• kll. lDD RPM 

Time Vessel Vessel Vessel Mean 
min. 1 2 3 

5 9.00% 9.8216 10.60% 9.81% 

10 42.01% 42.40% 43.14% 42.5216 

15 68.93% 67.07% 69.06% 68.35% 
20 87._ 87.75% 90.2291, 88.6191, 

25 93.0391, 92.8891, 92.7791, 92.8391, 

30 93.4216 92.73% 93.16% 93.10% 

100 
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20 

0 
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SId 
Dev 

0.09 
0.90 
0.34 

0.57 
1.35 
1.47 

SId 
Dev 

0.80 
0.57 

1.11 
1.39 
0.18 

0.35 

The greatest differences were observed during 
the comparative tests at 100 rpm with padd les 
and baskets. Discrepancies were considerably 
smaller at 50 rpm with paddles. The tests using 
baskets at 50 rpm permitted no clear conclusions. 

Conclusions: 
No differences were found in the results of the 

comparative tests with various sampling methods, 
despite different sampling methods and sampling 
sites. T hus, provided the sampling site was in a 
zone midway between the surface of the medium 
and the upper edge of the stirrer and at least 1 
em from the test vessel wall, as described in the 
USP, no differences were found in the concen­
trations of active substance released using the 
various sampling methods. 

This testing indicates that it should be 
immaterial whether the samples are removed 1 
em from the test vessel wall or in the center of 
the test vessel. The accuracy of the sampling 
height can also be disregarded provided this is in 
a medium range between the surface of the 
medium and the upper edge of the stirrer (in a 
range between ca. 1 em to 5 cm above the upper 
edge of the paddles) . 

neous 
a situ 
the te 
produ 

The above findings depended on homoge­
ly mixed active substance in the medium -
ation that was maintained throughout all 
sts (paddles and baskets) conducted on the 
ct investigated. 

In 
witho 

the case of the comparative test with or 
ut a sampler in the test vessel during the 
some markedly different release profiles test, 

were 
substa 

o bserved . In each case more ac tive 
nee was released during the first half of the 

test in each of the tests with the sampler 
in the test vessel. 

As already established by the FDA in a 
study conducted in 1981, the increased 
release is presumably attributable to the 
greater turbulence in the test vessel 
caused by the sampler with the filter tip. 
It is interesting to note that greater 
discrepancies were observed between the 
tests with a stirrer speed of 100 rpm than 

Figure 5: The Effect of the Sample Probe on the Dissolution Profile. 

with a stirrer speed of 50 rpm. It is 
surprising that the cliscrepancies are not 
significantly greater with baskets than 
with paddles. 
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I. 

It may be concluded from the above findings that -
as also prescribed by the USP - no foreign bodies 
(sampler, thermometer, pH se nsor, etc.) should be 
placed in the test vessel during a re lease test since the 
add itiona l turbul ence generated thereby affects the 
release speed of the active substance. 

Comments 
Further comparative tests with other pharmaceutical 

products and pharmaceutical formulations as well as 
with other test parameters such as medium, med ium 
volume, temperature, etc. are needed to substantiate the 
above findings. 
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