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Abstract

Tablet processing: content uniformity testing and composite
assay of tablets, capsules, patches, and other solid dosages,
typically consumes 50% of the time and effort of an analytical
testing lab. Labor is spent in dispersing the tablet malTix,
accurately weighing and diluting materials for subsequent
HPLC analysis. Sample prep coupled with the need for a
complete audit trail for GMPIGLP compliance make content
uniformity testing a cumbersome step in production. The
Waters Tablet Processing System (WTP_ automates the
time-consuming steps. WTPS prepares samples, performs
HPLC analysis, and publishes test reports with validated
instrumentation, hardware and software assuring GLPIGMP
compliance by linkingsample prep and analytical testing data in
a relational database. Advanced detection options, such as
photodiode array detection provide qualitative compound
identification,peak purity, and assist methods development.
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Introduction
° Content uniformityand compositeassay testing are labor

intensiveanalyticaltestsrequiredfor releaseof soliddosage
formsbythe pharmaceuticalindust_. The repetitivenatureof
thistestingalongwith the requirementfor accuracy,precision,
and completedocumentationmakeautomationessential.

=Frequentlylaboratoryrecordsare requiredfor reviewduring
on-siteregulatoryinspectionsor in the courseof laboratory
investigations.The use of a relational database, where all
sample prep and analytical results are stored, can permit
trackingand trendingof productquality. A fulldata reduction
and reportpublishingfunctionremovethe need for third-party
applicationsthat may requiredata transferon floppydisks.

° The use of a fully automated analysisplatformfor routine
tablet processingcan relieve the need for comprehensive
trainingof laboratorypersonnel. This can be of benefit to
thosefacilitieswithtemporary or contractemployees.

Analytical Te_ng
"nine&Effort
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Sample Prep Method:Tab_Uniformity
Event Dimcmt Plnmemr=

1 TRANSFER CONTAINER {SllJBE150.SRACK30.BAL.LFA}

2 _ " iwruu. _OHJ00.F}

3 TRANSFER CONTAINER {STUBE150.BN.EXTRACTOR}

4 EXTRACT _ (0JJ.8.&0)

5 TRANSFER CON'I_MNER _3"UBE150JEXTRACTOR.CANNULAS.W)

s TRANSFER CON'DUNER {OTUBE150.DRN::X3),S,_LLFB)

7 SR=t_ TRANSFER (NJOUOT,5}

8 BFPMP RNN. (MOBILE_PI-IASE.gS.F)

9 TRANSFER CON1NNER {STUIBE150.CANMA.AS.SRACK30.UFA.W}

10 _FER CONTAINER {DTUBE150.BAL._}

11 MIX SAMI:q.E {0.8,8,8.0}

_2i FLLC SAMPLE (OT,be)

131 TRANSFER CONTAINER {OTUBE150.CANNULAS.DRACK30,UFB.W}

e.g.:step2 direc= thebalancefeedbackpump(BFPMP)todispense
theinitialsolventforr.._-___r_on_(100mLof awatm-/meb'_molmix)

Extraction Profile, Acetaminophen
120

i : ,

100 ._,_--- "_ "_

_E so _

=

II

D,.

2o [
I

0

2 4 6 8 10 12

optimize efficiency and validate equivalency
to the manual extraction technique



Interpretcalibrationgraphically...

Aspirin Calibration Information
¢lmmm _ era.

U: mm _ Was any ¢laCa
lbm/mb lrmm IJllmm q_w 1 fllttO_qd blom
A -IS2Sa.=ww II 134all:L;amM,

the curve fit?

Aspinn Point Table memgn,mm

1 Low , 200.00 ! 130953.3S8438 i 198.10 0.958 NO ! NO

2 Low 200.00 ! 131005.c-'--'-%-'--_ I 198.18 ; 0.919 ' No ! No

3 Me_ : 4OO.OO l ZS842UI2S00 ! 40a.SS _ -O.S0S No ; No
•'---:-:=:---=_i 4o_784 Me¢l _ 400.00 ; 288504 , -0JI36 No i No

5 High 600.00 I 3_r/o59.oooooo i 506.01 i 0.670 No No

6 _ 600.00 _ 593750 ! (100.27 -0.045 No No

,i
Aspirin Average Table win,,,*-

1 Low, 200.00 ' 130Q79.199219 i 198.14 ' 0.938 ' 36.487815 2
amrage

2 Mid: 400.00 12S8462.406250 _ 403.72 i -0.921 58.822445 2

a _ 3 _ i 600.00 ! 398484.29687S " 5_.14 0.358 :, 2015.674171 2

...or in tabularform
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Print Edit

I
i Slandmds RunXabs AssaTXabs 2l

RunTabs A_sayTabs 1
)RmTabs " AuayTabs 1

,,,,_..,. Jni_Xabs 15.00 I. 1
r.,a_lle IrloceuTabs

QuamlJtate IPmce_Tabs , runtine,
Wepmethodforone

Coka_ 17.001
Stamla.:ls !RmCaps 22.001

!Rwar..,t_ 22.001
:lniel_ 22.001

Ru_..,apl 22.001
r.aiZNaZe !_

II_ changeover,
lepod unattended,

to run anotherproduct...

i

Increase productivity by analyzing mornthan one sample
type in a single run. i



Control Chart for: Acetaminophen at 254nm
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Plot product trends vs time or storage condition

Use of Photodiode
Array Detection

Peak Purity Analysis .
' and

, Spectral Matching
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Increased Signal-to-Noise
Ratiowith Maxpiot

' Maxplot(230-400 nm)
( 0.57AUFS)

_ - -- ExtractedChromatogram.j0.4o-. 275 nm( o.12AUFS)
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Not all active ingredientshavethesame maximumabsorbency. Whenexamininga
single wavelength chromatogram,active ingredients may appear as small
componentsof the mixture.A maxpiotchromatogramplotseach compoundat its
maximumabsomancewavelength.With thiswe can betterquantifyall the active
ingredientsanddetectunknownpeaksthatmaybe impurities.Todemonstratethis,
we havedisplayeda chmmatogramextractedat 275 nm (dashedline). Tothiswe
have added a rna_lot in the 230 nm to 400 nm range (solidline). One peak,
caffeine, has equivalentabsorbencyin the maxplotand at 275 nm, however,the
otherthree componentshaveincreasedabsorbencyinthe maxploL

Spectrum Index Plot for Triacuve Drug
with Aspirin Degradation Product: Standards

/_=¢nan=(275nm) vvm_n_ Range(,m)

g g _ o o =

ZOO ..':.=.._'_- ,,¢et .............I _ L.brary

car Ma¢_

4.00 =_

"..... _
i

Time lrnml 6.00 -_===' Ata¢ :....

""

"'. _

8.00 Acid

Chromatogramat 275 nm Spectraldata from 230-400nm

Spectrum Index Plotcorrelatesthe singlewavelengthdataof a
' chromatogramat 275 nm withfullspectraldata from eachstandard
, component (--) alongwith the LibraryMatch Spectrumforeach

component (.....).
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Symmetrical ChromatographicPeaks may
have Co-ElutingImpurities

L-
0.00 0.0

B -

°"° =0.00 ......................... _ 0.0

1.25 1.35 1.45 1.55 1.65 1.7!
(Iron)

A. IsocraticelutionofAcetaminophenon L1(methanoLwvater:aceticadd, 72.:25:3).
In this mobile phase, acetaminopheniswellresolvedfromcaffeine(see Maxplot).
Additionalassurance of product purity can be derived from spectral data.
Software-drivenspa_iJ_,lc_b_st algorithmscomparespectTawithinthe peak to
determinesitesof spe_J-,linhomogeneitywhereimpuritiesmay reside. Thesedata
canbe reportedin a PurityPlot(above)ortabulatedas a PurityAngle (below). As
shownabove(A), fortheacetaminophenpeak, thepurityU'acedoesnotexceedthe
noisetracethroughoutthe boundaryof thepeak, an indicationof peakpurity.This
plotcembinedwithtabulateddata reportingPurityAnglewith the absenceof Purity
Flagindicatethat Peak Purityis withinastabiishedconfidencelimits.

Purity Purity Purity RT for Max
Pass Angle Rag Impurity

1 0.544 1.700

B. IsocratJcelution of Acetaminophen,co-elutionwith Caffeine, on L1. By
increasingthe concentm_onof methanol, acetaminophennow co-elutes with
caffeine.This.isnotapparent from the symmeUicalpeakshape(B). However,by
comparingthe SpactTawithin the peak, we can see that significantspectral

= inhomogeneityexists wherethepuritytraceexceedsthe noisetrace. Thisisfurther
supportedbythe highPurityAngleandPurityFlagreportedin the tablebelow.

Purity Purity Purity RT for Max
Pass Angle Flag Impurity

1 9.861 * 1.518
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Conclusion

;' • Fully automated systemfor the analysis
of solid dosage forms

• Single keyboard control and,i

documentation of the entire process
• Easy to use Windows user interface

• Relational database for product tracking
and trending

• Spectral Data from Photodiode Array
' Detection can be used for purity

assessment, library matching, and trace
analysis
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