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Abstract 
USP 23 now indudes two 1U!7U appamtus (Apparatus 3 (md 4) designed f01' the purpose of characteriz

ing drug release fr01ll extended-l'elease dosage f01"llLS. These ne'zv apparatiLS pe17Jzit changes in media during 
the evaluation and expose tbe delivelY sJJ1em to different hycb·odynamhs. Apparatus 3, which is the focus of 
this experimental1uork, consists of 7 1'eciprocating cylinde-rs that can be moved through multiple (6) rows of 
cylindl'ical vessels; dip mte, time of illt1l1e-rsion in each row, and tbe specific media employed are primary 
factors 1uhich can be Illaniplilated. Tbe aim of this stltdy was to cornp(l1'e two calibmtors [e.g., USP 
Chlorpheniramine Extended-l'elease Tablets (Drug Release Calibrat01; single unit) and USP Theophylline 
Extended-release Beads (Drug Release Calibnttor, multiple unit)] in Apparatus 3 (VanKel 81O-DIS) Zlsing 
single and 1Ilultiple "OW pl·oced1l1'es. Despite the multiple r01U design, the Apparatus Suitability Test for 
both calibrators is conducted by sampling from vessels in a single I·OW. This np011 demonstrates that remIts 
for both calibrato-rs fall1uitbin specified limits 1uben multiple l'OWS of vessels (I1'e used. 

Background 

B. he U nited States Pharmacopeia (USP) 
has recently included a new dissolution 
apparatus (Apparatus 3) for drug release 
testing as an alternative method to the now 
classical basket and paddle appa ratus. US P 
cond ucted a coll aborative snldy to establish 
tile system suitabi li ty limits for two new 
ca librators that are now available for usc: 
US P C hlorph eniramin e Extended-release 
T..blets (Drug Release Ca librator, single 
unit) and USP Theophylline Extended
release Beads (Drug Release Ca li brator, 
multiple unit. The USP protocol sheet for 
e.lch ca li brator includes acceptance ranges 
whi ch were reviewed and approved by the 
USP Subcolllm ittee on Dissolution, 
Bioavailability, and Biocquivalence, and 
subsequ entl y by the USP Reference 
Sta ndards Committee. Cali bration normally 
encompasses a comp lete check for 
mechanical properties of the apparatus, 
performance of the USP Apparanls System 
Sui ta bili ty Test, and interpretation of the 
resu lts. 

Apparatus 3 offers the analyst numerous 
options: altering agitation conditions (e.g., 
selectio n of different mesh screens for the 
sample cell and setting the dipping rate) for 

the run; periodic exposu re to new 
and/or different media (e.g., moving the 
sa mple cells to a new "row" o f reservoir 
vessels); variable exposure rime for each 
row of reservoi r vessels and for the 
entire duration of testing; and sa mpling 
from the vesse ls during the 
programmed interva ls if desired. 

T he fl exibi li ty of the apparatus is a 
positive attribute for pharmaceutical 
scientists engaged in the quality 
assessment of contro ll ed release 
delivery syste ms and/o r the 
development of in vitro - in vivo 
correlations which might serve as 
su rrogates for bioequivalence testing. 
However, with increased fl exibi li ty 
comes increased comp lexity making 
ca libration and va lidation of the 
apparatus a cha ll enge. 

Despite the fact that the apparatus 
has a multiple row design, the 
Appara tus Suitabi li ty Test for both 
ca li brators is conducted by 
sam pling from vessels in a 
si ngle row. The aim of this 
brief study was to compare 
two ca librato rs [e.g., USP 
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A Recommendation for Reduced Testing ... cont. 
C hl o rph cniramin e E xtend ed- release T1 bl ets 
(Drug Release C llibrator, sin gle unit) and US P 
Theophyllin e Extended- re lease Beads (Drug 
Release Ca librator, multiple unit)J in Apparatus 3 
using single and multipl e row procedures. 

Experimental 
C hlo rph eniramin e Extended- release u lblets 

(Drug Release Calibrator, sin gle unit) and US P 
Theoph yllin e Extended- re lease Beads (Drug 
Release C alibrato r, mul t ipl e unit) were anal yzed 
usin g USP Apparatus 3 (VanKel BIO-DIS), 
under the conditions summarized in l~lbl e l. 

Apparatu s 3 (VanKel BIO-DIS Extended 
Release Tester) W<1 S set lip according to th e 
manufacturers specifications. The sampl e cells 
were assembl ed as specifi ed with a 20 mesh, 0.84 
I11Jll sta inl ess steel screen on the bo ttom of each 

of the reciprocating cylinders and no screen on 
top. After the test sample (beads o r tablet) was 
weighed and placed in the dry cell , the top of the 
cylinder was secured and th en the assembly was 
atta ched to the appropriate reciprocating rod. 

The di ssolut ion medium in th ese tes ts was 
wa rmed to 37°C and degassed (s tirr ing under 
va cuum) for at le rl st 10 minutes prior to 
instrum ent set-up. To keep the temperature of 
the medium in th e vessels at 37°C the water ba th 
temperature contro ll er was set to 37.5°C . An 
injtial volume of 25 0 mL of the warm degassed 
medium was placed in each cylindri cal vessel, and 
the vessel was th en placed in the apparauls. At th e 
compl etion o f thi s operation, the retractable 
plas tic cover was secured in place covering all th e 
vessels except th ose in the active row. 

Table 1. Ixperimental conditions for each calibrator. 

Apparatus 

Dissolution Medium 

Volume 

Speed 

Sampling TIme 

Sampling 

Analysis 

Theophylline Extended

release Beads 

Chlorpheniramine 
Extended-release Tablets 

VanKei BIO-DiS Extended Retease Tester VanKei BIO-DIS Extended Release Tester 

0.1 N HCI at 370 C Water at 370 C 

250 mL 250 mL 

15 DPM 5 or 30 DPM 

2 + 4 hours I + 3 hours or 2 + 4 hours 

10 ml aliquot 10 ml aliquot + 60 pL O.IN HCI 

UV Spectrophotometry (Perkin - Elmer, Lambda - 381 

Table 2. USP Specified limits for the calibrators. 

USP DRUG RELEASE CALIBRATOR, 
MULTlPLE·UNIT TYPE (APPARATUS 3/ 

Theophylline Extended-release Beads, Lot F-I 

TIme in hours % Dissolved 
15 Dips per Minute 

two 16·25 

six 61·92 

U5P DRUG RELEASE CALIBRATOR, 
SINGLE UNIT TYPE (APPARATUS 3/ 

Chlorpheniramine Maleate Extended-release Tablets, 16 mg, Lot F 

TIme in hours % Dissolved % Dissolved 
5 Dips per Minute 30 Dips per Minute 

one 22·30 . 

two 37·61 

four 51·67 . 

six . NLT 79 
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Figure J. Theophylline EXfcl1ded-nlense lJeads ;11 
Appn1"lltfls 3 at 5 dips per lIIillllle. A. Single Row 1vi,b 
slImpling; B. Two rows. 
.. Percellf dissolved ill fbe second 1"OW for n 4 hour period. 
.... Cumulative Pe7TCIII dissolved bflsed 011 (I smmllfitiolJ of 
,-esults fnnn 1"OWS I {illd 2. 

Results 
Figures 1-3 slimmari ze the results of thi s 

experimental work. Each of these fi gures 
represents results of experiments conducted 
according to the Apparatus Suitabi ~ty Test (Graph 
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Figure 2. Cblorpbcl1im1Jfillc 1\1111clllt, E:rtclIded- 1'eleose 
Ti,ble,s illllpPllrfllllS 3 ot 5 dips per millute. A. Single 
R07lI 'witb sflmpling; B. Two rows . 
.. Percent dissolved ill the second row for /I -I hour period . 
** CUlI/ulfitive perCfIlt dissolved bnsed 011 fI SlIlmJJflfioll of 
1-eslllts from r011)S I nlld 2. 

A), where on ly a si ngle row o f the apparatus is 
utilized. Also included arc resul ts for the tests 
conducted by utilizing two rows of vessels (Graph 
B), with CXp OSlU·C times guided by the test criteria . 
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Figm"e 3. Cblorpbenirrmline IVIII/Clife Extended- release Trlblels ;11 
APPllTlltllS 3 fit 30 dips per1J!il1l11e. A. Single Row with sntJlpling; B. 
Two 7'OWS • 

.. Percent dissolved in fbe second nnv for (I 4 bOllr period. 
U Cumulative percent dissolved based 011 (f smmllfffiou of remIts from 
rows J lind 2. 
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Fig fwC 4. Comparison a/Theopbylline Extended-release Bemis III 15 
DPM !Ising single IIlId mllltiple rmv metbot/s. 
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Figure 5. COll/pari.wl! of Cblorpbf!lIirmlline ft- Ialeflle Extellded-relrllse 
7l,bletJ Ilf 5 and 10 DPNI {{sing sillgle find ullf/tipll' 1'OW 'flle/bodl'. 

I 
Figures 4-5 ;1lso summarize the data, in this 

case represen t in g the release res ults for the 
Theophylline beads and Ch lorph eniramin e 
Ma leate tablets as average va lues for the six 
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replicates plotted against time, and including the 
limits of the Apparan,s Suitability Test. 

Conclusions 
Data from single and multiple row 

experiments in USP Dissolution Apparatus 3 
demonstrate that both calibrators fall within 
specified USP limi ts. However, for all calibrators 
under all co nditions the % di ssolved at a 
particular time point is g reater when the 
experin"len t is conducted by moving the sample 
chambers to a new row, This result is consistent 
with the establishment of sink conditions (e.g., 
no dissolved drug) when the sampl es are moved 
to the second row, Also, results calculated from 
the sing le row test did not show as much cell to 
cell va riation as compared to the results from test 
runs using two rows. At 30 DPM, a Ibss of 
approxima tely 15- 18 m ls of dissolution media, 
apparently th.rough the air holes, was observed. 
[n some instances, ca librator tablets were found 
to be adhering to the screen at 5 DPM using the 
single row. 

These concl usio ns are based on limited data, 
and morc testing is required to compl ete ly 
characteri ze the performance of Apparatus 3. It is 
unlikely that the current Appa ratus Su itabi li ty 
Test is sufficient in this regard, and USP should 
give consideratio n to designing and conducti ng a 
coll aborative, multi-lab study that includes 
multiple row testing. 
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