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Introduction 
/ ;i,SI {fIld complete rch'llst: of/be active SubSflfllfC is fbe 

prerequisite Jar bioovllilnbility ofimmediflfe-nlense om/ 
drug prot/llcts, wberells 1/ cOlIsllml (lilt! IIJlflJJeded dissolu­
tiOl1 is 'reqllired for cOlltrollerl-1°eleas{' /iwlIllI/arions. Drtlg 
1·eleflse is usually tested ill vitro. if ill vin'o methods lire 
"verified" bJ;l1 vivo rill/II, tbey filII evm "l' flsed flS SII1"1'O­

gllles for r/illiClf/l1-;lIir / / j. IllvestigntiollS 011 dissolution (we 
impol1/lllt ill nlly stage afa drug prodllc,'s liJe qde. PHJI" 
tbe c/lr(y pbase of tecbllologknl devefopmelll to sw/illg-llp 
In-oeerillres 11m! quality (ontrol ofulflrketed bn/cbes, 
meoningful in vin-o dlllll (we 17ccesslIlY for tbe evilluation 
of possible diffc1wlces ill drug t'e/eose ill regllrd to drug 
product Sllfety ond ejJiallY, MoreovC1; 1'esul/s o/dissolllfioJ1 
tests an! 'reqllired/o prove (Oils/ant biopbm'lIIl1cellfiftll 
qUlllity of marketed prodfll1s, e.g., lifier posfllpprovlIl 
cbflllger {2 J. 

DisJollltion 'lIIetbodololfY is COllve11liomr/ IlIId is described 
vel) precisely in Ibe pborlllm:opoeias (e.g. Pb, Ellr II, PJ 
J 2, lind USP 23). 111 geJlerlll, precisely 1vo1'king alllllylicni 
illstrJImellfs (ll/dmelboris lire a prerequisite Jar tbe 
discrimination ofdijJi'l'ellces benuel'lI pbal"llJllcelltiwiL /1/ 
pm1imlm; tbe dissoillfioll equipment 'lIIflSt be i}/IICCorrlllllfe 
10 tbe specijimtiol1s ofpblJrlJlocopoeills. III additioll, 
umllllllled eJjixt.f of dissolution devires (e.g. vibrtlti011S) 
bllve 10 be avoided. Tberefore, auolylicnl validatio}/must 
il1dllde Ibe proof of1'eprodllcibility for dissolutioll condi­
tions. Tbe most CO'IIfUlOll wily to pelf 01'" tbis port of tbe 
validmioll is by cbaking lIlceblllliarl Plwts of tbl' Ilppartl/IlS 
Iry glluging IIl1dlry per[o1"lllillg tbe apparll/us suitability 
lest liS it is described ill USP 23/3j. StrllJdllrris iI/the 
melol pmcessillg indllstry iuthe US IlIId tbe Europeon 
Unioll m'e 'II0! ((,,,,pletely ideuliclIl. Tbe1'efore, mil10r 
dijJcl'ellces benvt!ell European alld Ameriarn dissolutioll 
equipment still exist. By mreful vlliidatioll i/ blls to be 
proven thm tbose variations bave 1/0 eJJctO

' olltbe t'esllits of 
dissolution testing /-/:/. 

Fur/be'/' injlllelll:es olltbe l'es/llts ofll dhsollftiOIl te.rt tlllI 
be mllsed by tbe perfil"lJIlfllel! oftbe test itsl!lf. Fm'illstllllce. 
it iJ well kl101vlllbm tbe size 15) Imd tbe positioning f6} of 
per-mal/Cllfly imerted tbertllometn"S ond sllmpling probes 
il1 tbe vessels (flll bnvl'llII illlpllct 011 tbe bydrodYllllmics il1 
tbe vesJrllIJul bence 011 the dissolutioll behllvior oftbe 
doslIge jorm undcr inve.ftiglltioll. IiVben slImples lire witb­
d1'll1VJI Ulllnllflily Il1Id pmbes /Ire Ollly ime11et/ immedintely 
p1'io1' to tbe ommpling timl' point, illtClfirellrt's lire IIvoided. 
ImelfC1'Cllces lire to be e.:tpecteri witb IllItomnteri s/I1l1pling 
wbere probes IISlIlIl1y j111Y pel1J1/memly ill tbe vessels 
tbrollgboflt tbe wbole test. 

Pharmacopeial 
Requirements 

~
COrding to the USP 23 proce· vo lum e of d issolution media as 
dure for dissolution testing of depicted in figu re 1. 
caps ul es, u n- ---------------- ----

coated tablets, and T 
plain coated tablets 
samples of dissolu -
tion media have to 

be witheln1wn from 
::1 zone midw ay 
between the surface 
of the dissolution 
medium and the top 
of d,e rotating basket 
o r blade, not less 

Fig/In' J. Different Jllmpliug zones Ilf v/I,.i"ble dissolll­
lio1l1llcdill volumes liS nqui7'(!(1 by USP 23. Zom's 

th.m 1 cm from the 
vesse l wa ll. This 
positioning of the 
sa mplin g probes is 
required for the use 
of apparatus I, the 
basket-appararus 
.mel apparanls 2, the 
paddle-appararus. In 
add iti on, apparatus 
5, paddle over disk 
and apparatus 6, 
rotati n g cy lind er, 
requjre identical posi- eXC1NpliJieri [OJ' UppUl'lltus <2>, tbe plldllle-lIppllratus. 

tianing of s:J l11plin g devices as 
described for appararuses 1 and 2. 
At the same time, a djstancc of25 
± 2 nun between the stirring device 
(basket, blade, cylinder) and the 
inside bOltom of the vessel or disk 
assembly has to be maintained. By 
this way the lower 1.Llnit for adjust­
ing the position of the probes is 
ge ne rall y defined, whereas the 
upper lilllit varies accordi ng to the 
volume of dissolution medium in 
the vessel. Th is implies an :Jdjust­
ment of the probes' position "exactly 
midway" dependi ng o n the 

Automated Sampling 
in Accordance 
with USP 23 
Requirements 

The ER'vVEKA DT 80 disso-
lution-tester is designed to meet 
the pharmacopeial requirements 
for sa mpling as 
de scrib ed above. 
Autom.1tica ll y, at the 
beginning of each run 
the 25 I11I11-difference 
betwee n the stirring 
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Automated Sampling ... cont. 
devices and th e he mi spherica l 
bottom of the vessel is adjusted. 
T his procedure is perform ed for 
each individual spindle in order to 
compensate for small differences 
in the vessels' geometry. Sampling 
probes and thermometers arc 
mounted to a ho lde r, which is 
moved according to th e analyst's 
programmed specifi cations. The 
ana lyst programs the volume o f 
dissolution media and the sa m­
pling tim e intervals into the 
system's microcomputer. The 
sampling position is then adjusted 
by the machine. During each test 
run the real sampling times are 
documented together with the 
temperature in each vesse l and 
the actual revolution speed at the 
time of s3 mpbng. By this way the 
req uirements of USP 23 arc 

exactly met for each run and doc­
umented acco rdin g to good 
analytical practice. 

Other syste ms have been 
described ea rli er with sys tem 
defined sampling positions. With 
system defined s,o:1mpling positions, 
adjustment of the sa mpling posi­
ti on, as required by USP, 
cannot be performed if the vol­
ume of dissolution media is varied. 
Since a variation of the sampling 
position is not IX)ssible, UJn{.'Ordance 
with compendial sa mpling has to 
be va lida ted for each volume and 
drug product under investigation. 
According to the draft of the FfP 
Dissolution G uideline [7[, the way 
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to prove that any variation of com­
penclia1 dissolution testing has no 
effect is by cross-va lidation. This 
cross-va lidatio n cannot be 
performed in a general way but 
needs to be performed for each 
indi vidual product as described 
by Schauble [8[. 

Conclusion: 
Reduction of 
Work load 

Withdrawal of dissolution 
samples is exactly described in the 
US P 23. Elega nt devices for sam­
pling are now available [8]. When 
the automated sampling devices 
are not completely in accordance 
with the ph ::mnacopeial require­
ments, cross-va lidation is neces­
sary for each individual product 
and/or method. Some new pro­
grammable automated sampling 
systems like the ERWEKA DT 
80 dissolution tester are completely 
in accordance with USP 23 which 
eliminate the need for cross­
va lidation and reduce the overall 
workload in the validation of 
dissolution testing. 
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