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In March of thisyear,at the40th thatof stand-alone HPLCcompo- active712Dsampleprocessor.
Annual PittsburghConferenceand nents.Additionally,PowerLineHPLC
Exposition,Watersannounced the systemscan beconfiguredwith either Howthc PowcrI,ineSvstcmfor
incorporationof dissolutionacquisi- an integrator,or a chromatography :Dissolution "l_sting _,brks
tion software in the PowerLineTM 610 workstationusingWatersMaxima TM Thefollowing operational description
is.ocraticand the600Egradientsol- , or ExpertEase'" software. • isapplicable to eitherthe610or the
ventdeliveryand systemcontrol ThePowerLineAutomated 600EPowerLinesolventdelivery and
modules.The610isocraticPowerLine Dissolution/HPLCsystemconsistsof a systemcontrolmodules.
systemmodulecan be upgraded to a 600Eor610PowerLinemodule(Rev. Dissolutioncontrol isaccessedfrom

' . I 2.0Software),a 484TunableUV/VIS theAutoinjectorSetupscreenof the
Absorbance detector,a WISP'" 712D 600Econtroller.When enabled,the

600Ecoordinatesthetransferof disso-
lutionsamplesintotheactive712D
autosamplercarouselwhileperform-
ingchromatographyon previously• • • , z
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_'-" collecteddissolutionsamplesor

_ i calibration standards.
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Hanson TransferControlle_(HansonSR-2
DissolutionBothcourtesyof ttanson Research
Corporation.)



The Hanson Transfer Controller Through intelligent software rou-

(TC), activated by the 600E, removes tines and advanced sample handling
samples from the dissolution bath at techniques, the Waters Automated
times specified in the Dissolution Table Dissolution/HPLC system provides
editor. Autoprobes, equipped with greater confidence in sampling and
5-10 micron filters, are lowered simul- analytical results.Should verification

taneously into each of the dissolution of specific sample data be necessary,
vesselsat the specified sampling time. identified samples can be re-injected,
Excessfiltered sample iswithdrawn since all dissolution samples are
into sixvolumetric cylinders under retained until the analyst approves all
vacuum. Each of the six cylinders have Waters600EPowerLineModuleAutoinjector the data.
a liquid leveling rod to determine the SerupScreenEditorallowsyoutoactivatedis-solutionsoftware.Inthepharmaceuticalindus-
sample volume that will be dispensed try,it is commonto periodicallyruncalibration Combined l)i£_olL_d(_n"rc_(ingand _l
into the 712D autosam#er carousel, standardsafterapredeterminednumberof Canton( t:niformit)' for Quail[)' Control .

Using positive pressure, the TC deliv- sampleshavebeenanalyzedAconvenient ]featureof the600EPowerLinecontrolmodule In addition to dissolution analyses,
ers the excess sample back into the istheAutoStandardsroutine,whichallows content uniformity determinations
dissolution vessels, simultaneously theusertoprogramstandardvialinjections are also routinely performed in the
backflushing the autoprobe filters, betweena setnumberofsamplevials, pharmaceutical laboratory Content
The remaining measured and filtered uniformity determinations are usually
sample isthen dispensed into empty, performed separately by HPLC tech-
capped one ml vials inside the active niques, while dissolution results are
712D sample processor, more often based on spectrophoto-

Dissolution sampling times are metric techniques. Waters Automated
entered in the Dissolution Table editor Dissolution System lets the pharma-
of the 600E Controller according to the ceutical chemist combine dissolution

protocol specified by the dissolution testing and content uniformity determi-
test. The injection sequence consisting nations using a single automated
of samples and standards, and chro- method.

matography run times are entered in In combining these two tests, threeWaters600EDissolutionTablescreeneditor
the Program Methods editor, allowsentryofsamplingtimes_Theautomated criteria must be met. First,two dissolu-

The 600E dissolution software dissolutionsystemuses:he96violcarouselin tion baths must be used. Most dissolu-

determines whether an H PLCinjection the712Dautosamplertoaccommodatethe tion tests require that only sixsamples
can be made without interfering with manysamplestakenduringodissolutiontest.TheD_ssolutionTableeditorprovidestheuser be analyzed; however content unifor-
the acquisition of dissolution samples, withdocumentationof sampletimesandvial mity determinations are usually per-
If it can, the HPLC injection is cam- locationofdissolutionsamples. Typically, the formed on a minimum of ten samples,
pleted and the 712D sample carousel firstsixpositionsof thecarouselarereservedformultilevelcalibrationstandards, necessitating the use of a second dis-
is rotated to the correct position to col- solution bath (sixadditional samples).
lect the dissolution samples. On the Second, content uniformity deter-
other hand, if the system determines took place and the injection sequence minations must be performed when
that it cannot make the next scheduled continues. In all cases, the 600E soft- the active ingredient(s) are 100%
injection before the next set of dissolu- ware prioritizes dissolution sample dissolved.
tion samples are acquired, it interrupts acquisition over that of a sample or Third, the same HPLC method must
the injection sequence to rotate the standard injection, be capable of analyzing dissolution
712D carousel to the correct dissolu- There are cases ,where it is possible samples as well as performing content
tion sample acquisition position. Once that the samples scheduled to be uniformity determinations. Ifall three
dissolution samples are acquired, the injected into the H PLChave not yet of these criteria are met, content uni-
carousel is rotated back to the position been acquired. Thismay happen in a formity determinations can be made
it was in before the sample transfer situation where the dissolution sam- utilizing either the same samples ana-

piing intervals are hours apart and the lyzed for the dissolution test (if actives
chromatography is programmed at are known to be completely dis-
minutes per injection. In this case, the solved), or samples withdrawn from
dissolution software recognizes that the dissolution test vesselsat a later

the samples scheduled for analysis time point (if the last dissolution sam-
have not been acquired and will delay piing time is known to occur before the
injections from these vials until they actives are 100% dissolved).
have been filled with dissolution

samples.
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Todemonstrate the feasibility of Figure 1: Waters 860 Netwo&ing Workstation Chromatography Sample Report of Timolide

combining these two test procedures, Separation
identical HPLC methods (See Figure 1) ......................................... -
were used for both the dissolution test Header: i

samples and content uniformity deter- Acquisition method COMBINED3 Processing method COMBINED3Units System number I i

minationsfor the antihypertensive Channel 1 Vial 30 iInjection 1 Total injections 1

productTimolide_.Timolidecontains Run time 9.00 rain Sample rate l.O0 per sec iInjection volume 50 uL Mode Analysis

hydrochlorothiazideandtimolol Acquisition version 840/6.21 Processing version Vl.2 i

maleate at 25 mg and 10mg per Description:

tablet respectively M404@295NM

The Waters Automated Dissolution ri rstPlot: i

System was used to control the sam- _3E ,,.,i__.__,,..,o,4,_,.,i ch_,,_,_.,_
piing of 12dissolution test vessels, , ....

• 55" _ i

transfer the samples to the active 712D ,_,v s_" !
autosampler, and analyze the dissolu- 4s- f
tion sample and standard solutions. 4_ i
In this case, the Timolide actives were 3s" _

30"completely dissolved at the final disso- _s

lution test time point. Content uniter- _i i /k I

mity determinations were based on

the HPLC results obtained from 10 of l_'s" k
the 12dissolution samples. Additional _- _ - _ ,

'2 '4 '6 '8 " " '

content uniformity samples prepared M_,',_te-_ ,
offline by accepted United States conditions:

Run time 9.00 min Sample rate 1.00 per see

Pharmacopeia (USP)methodology Injection volume 50 uL Sample amount

were manually loaded into the WISP Internal standard amt Scale factorMode Analysis

carousel for comparison with the dis- Keyboardsof RemoteDevices Locked
solution samples (see Table 1). PeakDetect Threshold 2S PeakWidth 20 sec

Integration Delay 3.00 min Area Reject 25000

(_OI]C_usJoI] Single Point Calibration Quantltation by Area
Retention Time Offset 0.00 sec Force Through Zero is Disabled

The Waters PowerLine System for Dis- Relative Peak Window 10% Absolute Peak window OFF

solution testing brings a new dimen- LCResults:
sion to dissolution analyses. Itsease of PeakName Ret Time Area HeightInt Amount InterceptHYDROCHLORTH. 4.78 693929 49907 BB 0.028 0.000e+00

use,versatility precision and reliability TIMOLOL 7.22 394845 18768 SS 0.011 O.O00e+O0

surpass all other dissolution sample Peak Name Slope Response
HYDROCHLORTN. 2. 516e+07 6. 93929e+05

assay techniques. It is the only online TIMOLOL 3.647e+073.94845e+05
dissolution HPLC system that performs ..............................................................
a complete drug product release HPLC separation of Timolide active ingredients, hydrochlorothiazide and tirnolol maleate art a Waters

study. Now for the first time research- _Bondapok C_u column. Themobile phase consisted of water, ocetonitrile, methanol and pt t 3.0
ers can execute extended dissolution phosphate buffer (38:8:2:2). Theseparation was monitored at 295 nm as specdied in USP_0{I.

profiles, content uniformity studies and
Table 1: Comparison of Manually Prepared Content Uniformity Sample Data to the Combined 10

composite drug assays on a single VesselDissolutionData
automated system providing them

,-,, with the specificity and sensitivity de- .............................................
manded by today's drug formulations. Hydr0chlorothiazide TirnololMaleate

Manual Auto Manual Auto

Tablet mg/ml Tablet mg/ml Tablet mg/ml Tablet mg/ml

1 25.05 11 24.53 1 9.88 11 9.93
2 25.38 12 24.58 2 10.01 12 9.92

Thedata in Table I indicates that the automated 3 25.10 13 24.62 3 9.80 13 9.78

method (different sample preparation method, 4 24.93 14 25.23 4 9.81 14 9.995 25.03 15 24.78 5 9.97 15 10.00
but same chromotographic method of onolysis), 6 24.83 16 25.34 6 9.74 16 10.20
gives a similar mean and variance indicating 7 25.23 17 24.61 7 9.98 17 9.63

that this method doesnot significantly affect the 8 25.05 18 25.50 8 9.85 18 9.79
outcome of the content uniformity test. From the 9 25.18 lg. 25.21 g 9.89 19 10.06
analysis of the means and variances by T-tests 10 25.88 20 2525 10 10.30 20
and F-tests respectively, we conclude that the
manual method o{ sample preparation {or con- AVG 25.17 24.96 9.92 9.92
tent uniformity could be substituted with the SDV 0.28 0.35 0.15 0.15
automated dissolution method without signifi- RSO 1.11 1.42 1.51 1.52
cant bias to the results........................................................
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Dissolution Testing Requiring High
Sensitivity Analysis

Thetrend in the pharmaceuticalindus- Figure2: Waters860 Expert EaseSystemSuitabilityReport

try istoward morecomplexformula................................................................
tions,lower dosages, and more System Suitability Report from line i of multi-method SYSS

sophisticateddrug deliverysystems Acquisitionmethod SYSSUZT Processin9method S_rSS
suchas controlledreleaseproducts. Units syst..... bet 1

Channel 1 Vial 1

Asa result,pharmaceuticalresearch- Injection 2 Total injections 9
Run time 15.00 min Sample rate 1.00 per sec

ersare moving away from thetradi- Injectionvolume i00 uL Mode Calibration
tionalanalytical spectrophotometric Acquisition version 840/6.21 Processing Version V1.2

techniquesand are turningto HPLCfor ...._ vi,_ _,-.,.:t2ch,
_.... ,jdissolutionanalysesand quality con- __

trol.Theexcellentspecificityof HPLC ..... :2 _
makesit a moresensitiveand reliable _0 ¢

Aanalytical tool than spectrophotom- _ _r-., ,.: w
etry Inaddition, the USPaccepts _ :.'__'J "; A
HPLCas a method of analysisfordis.... ]*_-_4

solutionsamples.
2

Dissolution Testing of 0 4 _ _ ..... _e _2 _
Minute__

OI-alContraccptives Table of System Suitability Results

Sensitiveand reproducibleHPLCsep- SampleNa.... stdVial 1 ZnJZChartl
arations of 23 differentcommercial Sasel*ne RMS noise 8.161671 (uV) drift -0.035435 (uV /sec)

oral contraceptivetablets,containing N_me Ret Time Area Height Plates Resolution Tailing FactorUNKNOWN 2.44 4013 385 -198 - 1.z72
norethindroneand ethinylestradiolat UNK_;OWN 2.81 5235 107_ 39n - 0.n5UNKNOWN 4.71 7805 254 643 0. 582

very low levels, hove been described NORETHINDRUNE 9.11 56495 4420 9575 2.779 1. 069
ETRINYL ESTRAD. 10.28 23481 1645 10551 21.282 1.078

by Papas,et el.) Theirmethod
involveddispersingthetablet in 10ml _ame RetTime widtb:baselineS-sigma half height(minutes) (data points) (seconds) (seconds)

UNKNOWN 2.44 24 25. 924 9. 808
of a mixture of methanol and water UNKNOWN 2.81 15 13. 378 5.244

(80%/20%) UNKNOWN 4.71 57 55.716 45.028• Thiscorrespondedto NURETHINDRONE 9.11 40 27.929 12.005

working concentrationsof l00 p,g/ml ET.I*_ EST_D.10.28 37 30.030 13.301
and 5 I-,.g/mlfor a tabletcontaining 1 ..............................

SystemSuitabilityReportof Oral ContraceptiveStandard Injection.Thesystemsuitabilityreport tara
mg norethindroneand 0.05mgethinyl singlevial injectionprintsthechromatogram and reports theUSPparameterssuchas resolution,plate
estradiol respectively, counts,and tailing factors forall peaksidentified in thecalibration table. In addition, a summary

report isalso printed for multipleinjectionsof standardvials, reporting means,standarddeviations,
and relativestandarddeviationsof area, height, retentiontime, tailing factor,resolutionand plate

Dissolutiontestingof oral contra- count.
ceptiveswas modifiedby the USP2in

1988to reflecttheuseof HPLCas a estradiol.Thisrepresentsa 60-fold programmable,offering thechroma-
method of analyzingdissolutionsam- dilutionover theme'hodology origi- tographer theability to optimizethe
pies.Usingthis method thetablets nellydescribed by Papas. detectoroutput.
are dissolvedin600 mlof dissolution Todemonstratethesensitivityof A standardsolutionwas prepared

mediaand the samplesanalyzedby Waters484TunableAbsorbance representingtheconcentrationof a j
HPLC.Theformulationdescribed Detector,WatersPharmaceuticallab- typical oral contraceptivedissolution
above would provideworking con- oratoryperformed thedissolutiontest sample.TheHPLCanalysisrequired
centrationsof 1.7I,zg/ml fornorethin- outlined in theUSPfornorethindrone detection of thesecompoundsat con-
drone and 0.08_g/ml forethinyl and ethinylestradio!tablets, centrationsbelow 1.7_g/ml and 0.08

Inthis experiment,the uniquecape- i_g/mLfornorethindroneand ethinyl
bilitiesof the PowerLineDissolution/ estradiol respectively
HPLCinterfacewerecoupledwith
thoseof the484 absorbancedetector. :Popo:_, Andrew N, Marc} ...... Salvo'ore M .... d geloney.

M<hQcl F. Rop_d Delermrnahon o{ Nore:hmdtorlu and

The optics of the 484 detector are con- F,_,,,,y,Es:r,";d,o' ,,, O,al Contracept, ve foble/sby R....... d-
phase I,qu,d Chrorno:ogrophy. LC, Vol 3 No .4. (Ap i

trolledby the PowerLine600Esystem _85)
controlmoduleby meansof an lEEK-
488 cammunicotions bus.Wave- _._o,_:_,_,o_eor.d Dh,nyl Fs,rad;ol bble:s. IJSP XXl.

Severlh Suoplemenl 2813 !1988)
lengthsand sensitivitysettingsare
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TheUSPprotocol suggests100p,I Networking ComputerSystem,illus- (;onclusion
injectionsizeswhich isequivalentto tratinga typical separationof a syn- Analysisof dissolutionsamplesby
170ng of norethindroneand 8 ng of theticallypreparedoral contraceptive chromatographictechniquescan put
ethinylestradiol injectedonto the dissolutionsample usinga Waters484 a burdenon theHPLCsystem.Dilute
HPLCcolumn.Given thepoor spectral absorbancedetector.Fivereplicate solutionsof activeingredientsmustbe
characteristicsof thesetwo cam- injectionsof a standardsolution capableof being reproduciblyana-
pounds,analytical requirementsdic- resultedin RSD'sof 2.5% forboth lyzed.TheWatersAutomated Dissolu-
tarean HPLCmethod thatcan provide actives,below the3.0%specification tionSystemiscapable of providing the
a stableUVdetectorresponse,at high setin the USPmonograph, userwith convenientmethodssetup,
sensitivity,when operatingat 200nm. In addition, thesystemsuitability variablesampleinjectionvolumesand

Dissolutiondata was reprocessed reportshowsthetheoreticalplatesfor detectoroptions to meetthe demands
on theWaters860 networkingcam- ethinylestradiolat 10,551(USPstates forhighsensitivityanalyses.
purersystem.Accurateand repro- 7,000minimum)and theresolution
ducible integrationwasobtained on between thetwo activesat 2.8 (USP
peaks representingas littleas a two states"i.5minimum).Thetailingfactor

r millivoltresponse, forboth activeswaswell below the
Figure2 showsa systemsuitability maximumof 2.0 describedin theUSP

reportgenerated by theWaters860 monograph.

The Waters 845 Chromatography Workstation

TheIdealChromatography _brkstation TheWaters845combinesthe TheWatersExpertEasesoftware
for thePharn_aceuticall.al:x)ratory power of the DigitalVAXstation2000 offersinternalorexternal,singleor

TheWaters845Chromatography or theVAXstation3100DesktopCam- multi-pointcalibrationsup to 99 levels.
Workstationisone of the mostpower- purerwith thelatestenhancementsof Itallows linear,quadratic,cubic,
ful laboratory data handlingand con- WatersExpertEaseSoftware.The point-to-point and segmentedcurve
trolsystemsavailable today It isa 845'swindow environmentenhances fits.Calibrationcurvesand regression
quantitativetool thatenablesthe phar- thesystem'smultitaskingcapabilities, statisticscan be printed or plotted
maceuticalchemistto measurearea forpresentationor documentation
and/or peak height and to accurately WatersExpert EaseSoftware purposes.
calculatethe trueamount of material WatersExpertEasesoftware isa The845offersdefault integration
presentinsamples, directaccess,menudrivensoftware parametersto meettheneedsof most

packageoptimizedforgas, liquid,and pharmaceuticalapplicationsand
" ion chromatographyappli- integrationtimedeventsare pro-

cations. (Thereisan optional videdforcomplexchromatographic
softwarepackage designed separations.
forgel permeationopplica- WatersEasy-Viewsoftwareallows
tions.)It automaticallycollects simplemousedrivenmanual integra-
data, integratespeaks,stores tionand chromatogram zoomingto
methods,plotsin real-time, seeand accuratelyintegrateeventhe

, runsstatisticsandgenerates smallestpeaks.
i graphicsandcustom reports. WatersCustomReportManager

allowstheuserto tailor chromato-
J

i graphic reportformats,reportse-
------------------._ quencesand the reportprint location.

- WatersExpertEaseCustomCon-
vertcapabilityallows transferof valu-
ablechromatographic resultsinto
RS-1,Lotus1-2-3%20/20 TM orASCII

Waters 845 Chromatography Workstation fea-
turincj the VAXstotion31 O0pezsonal computer
from Digital Equipment Corporation.
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formats for further statistical analysis .......
Complete methods documentation is
available for GMP/GLP purposes.

Waters I.AC/I-"lk'chnology

Waters Laboratory Acquisition and i"
Communications Environment
(LAC/E") module provides advanced
system control and data acquisition i
capabilities to increase your labora-
tory's productivity:

The LAC/E module controls all

Waters pumping modules including
isocratic, single-pump gradient and
multi-pump gradients. Italso controls "x
Waters family of WISP sample proces-
sors as well as Waters detectors (410
Differential Refractometer, 484 and \
490 Absorbance Detectors). LAC/E
serial boa rd options offer the ability to Through advanced communication protocols, the Waters 845, Chromatography software provides

connect up to eight additional printers unlimitedmethodsdevelopmentoptionsandsophisticatedmultipledetectorcontrol.
offering a more organized reporting
structure for a multiple H PLC/GC Figure3: EnhancedGraphicDisplayof SystemSuitabilityResults
laboratory ..........................................................................

Waters SAT/IN'" module provides Syste,,,SuitabilityResults
tWOchannels of high resolution A/D fo, Hydrochlorothiazide andTimololMaleale
with separate time bases to meet the '1.8
needs of capillary GC, as well as LC, 1.7 LEGEND
IC and GPC data collection. 1 . 6 AREART= Retention=Areo Time

'1 . 5 HOT = Height

_1. 4 T = Tailing FactorR: Resolution
Introducing Waters Expert Ease 1 . 3 N =. Plate Count

I. 2 [-_ HYDROCHSystem Suitability Software Option % _.
Waters Expert Ease System Suitability 1.0
software option provides the pharma- R 0.9 _
ceutical chemist with critical HPLC S 0.8
separation data needed to validate D 0.7

chromatographic system parlor- 0.6 1 1 _

mance. The software calculates plate 0.5
count, resolution, and tailing factors, 0.4
determines percent relative standard 0.3 _ TINOLOL

O.Pdeviation for retention time, area, 0.1 I r-height, plate count, resolution and 0.0 , , ,
tailing factors for single vials or entire RT AREA HGT 1:1 N
multi-methods.

Waters Custom Convert manager ...............................................................................Analyticalresultscanbeconvertedto a thirdpartysoftwareformatforenhancedvisualdisplays.In
transfers summary reports into third thisexample,systemsuitabililyresultsfromtheanalysisof acalibrationstandardcontaininghydro-
part,/software formats (RS-1,Lotus chlorothiazideandtimololmaleatewereconvertedtoa formatcompatiblewithAccessTechnology's
1-2-3, 20/20 and ASCII) for further 20/20software,andthengraphedtodemonstrateadvancedreportingcapabilitiesof the845system.
statistical analysis and graphic pre-
sentations as shown in Figure 3.
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Waters Extends its Family of Sample Processors

_;at__'rs715and 1700WISP exclusive fluid path design that ensures
SampleProccs._rs for Advanced accuracy and reproducibility for all _"_c'._'_
SampleHandling injector volumes while eliminating

Waters has introduced two new prod- cross-contamination and carry-over•
ucts to extend its line of auto injectors, A choice of sample injection vol- _,cT_,c,__
the 715Ultra WISP and the 1700WISP umes, from 1 microliter to 2000 micro- ,j_

Sample Processors. The 715offers full, liters and carousels with either 48 cJ_EDrj r-'_:J _ __1r_l

flexible programmability with easy- four-milliliter or 96 one-milliliter vials, _,_c.,_ ::_

to-use menus and CRTdisplay and an are available. : iall-electric valve design. It is ideal for The Waters 1700WISP Sample _:
applications involving reagent addi- Processor provides automated sample :
tions and derivatization. It is compati- preparation with Waters Millilab Work- " -'
ble with automated workstations such station, plus direct sample injection for

as the Millilab'" 1A Sample Prepara- on-line HPLC analysis. This innovative
tion Workstation. system performs filtration, solid phase

The WISP 715is compatible with extraction, liquid-liquid extraction,
Waters PowerLine HPLC system for mixing, addition of internal standards, TheCRTinthe715WISPverifiessystemstatus
single keyboard control and docu- heating, cooling, evaporation, trace and conveniently programs priority samplesas
mentation of al) operating system enrichment, plus many other repetitive neededwithoutine "feting w;ththeruninpray-
parameters. In addition, it features an sample cleanup routines completed ross.Inaddition,systemmessagesandsystemdiagnostic routines make troubleshooting and

unattended, ma;ntenance easy

Pharmaceutical Notes Free Column Offer

We would like to receive editorial con- In exchange, we will send you a Pleasesend your suggestions to:
tributions from you. Ifyou have an free analytical reverse-phase C]8 col- Carole Wade-Clark MC
HPLC, IC or GPC application or an umn of your choice in a Nova-Pak TM, Waters Division of Millipore
improved sample preparation tech- i_Bondapak'" or Resolve" chemistry 34 Maple Street, Milford, MA 01757
nique that you would like to share if your contribution isaccepted.
with our readership, we would like
to include it in a future issueof
Pharmaceutical Notes .....

-7-



How to receive future" U.S.A. Sales Offices Japan Nihon Mil ipore Ltd./Waters
New England Waters Ckromotograpny Chromatog'aphy Division/ No. 5 Kaike8;dg.

issues of Pharmaceutical D,vis_ar,/ Mi!l;po,e Corpcralion / 34 Mop,e 3-'2, Kita-Snir,agawc I-chome / Shinagawa-Ku,
Street / Milord MA 01757 / Tel. 508-478-2000 Tokyo 140 / Tel. 81-3-471-7)91

Notes Chicago Waters Chromolography Division Telex781-0232416;
1565 Mittd BoJleva,d / Wood Dole, IL Mexico Mdipore S.A. de C.V. / Waters

60191/ Tel.3;2-766-606'3 Chromatography Division/ Avenida Ingenieros

Returnthe enclosedreplycord today New Jersey Waters Chromatography Division Militares 85 / Mexico II 230 D.F.

to be sure you don't miss a future issue 35AirportPcrk/Suite230/Morrlstown, NJ Tel. b76-9688/[elex177744207960/Tel. 201-285-?404 The Netherlands Millipore B.V./ Waters

of PharmaceuticalNotes.Forfurther North Carolina Waters Chromatography Chromatography Division/ Penr,ingweg 33

information concerning any of the arti- DMsion / i 17 kdi':burgn Drive / Suite206 Postoust66 / 4870 AD Etten-I_eur(N.B.)Carv, NC 275_', / Tel.919-469-250i Tel. (0 ',608) 22000 / Tdex 54 840 milwc nl
alesin thisissue,contact your nearest San FranciscoWaters Chromatography Divi- Norway Millipore AB / Waters Chromatography
Waters technical representative or call s_or,c/o Millipore Corporation / 448 Grandv,ew Division/ Enebakkveien 133/ 0680 asia 6

Drive / SouthSan Francisco,CA 94080 Tel. (02) 67 82 53
508-478-2000. Tel. 4;5-952-9200 PeoplesRepublicof China (Beijing) Nihon

SouthwestWmers Chromatography Division Walers Service Center Rm.638, Xiyuan Hotel
2626 SouthLoop West / Suite !70 EriigouX;jiao, Beijing

Waters Chromatography Division Houston, TX 77054/TeL .713-665 73;0 Tel. 8022018/Telex 22685

Millipore Corporation Washington Waters Chromatography Division PeoplesRepublicof China Millipore China Ltd.3702 PenderDrive / Faidax, VA 22030 Waters Chromatography Division/ Hope %._
34 Maple Street Tel. 1-800-526-0771 Sea IndustrialCentre / 26 LamHingStreet / Suite 105 / Ist Floor / Kowloon
Milford, MA 01757 Overseas Offices Bay / Hang Kong / Tel.3-796 3736
508-478-2000 AustraLia Milllpo,e Pty. {.tc./Waters Telex3-7967374

Chromatography D'vision / Locked Bog 18 Puerto Rico Mill:pore Corporation PuertoRico
87-89 Mars Road / Lane Cove, N.S.W 2066 Branch / Waters Chromatography Division
Tel. Ir,wats (008) 222-I I I / In Sydney KM 7.7 / State Road 172/ Cidra, Puerto
Area (02) 427-0511 / Telex25934 Rico 00639 / Tel.809-747.8444
Austria Miil:po,e Ges.m.b.h. / Hielzinger Telex385 72 76

Haupstrasse 145/A-II 30 Wier: Spain Millipore Ib4rica S.A. /Waters
Tel. (0222) 82 89 26 / Telex13i464 Millv A Chromatography Division/ Avdo dd Llano
Belgium and Luxembourg Mil!ipore-N.V. Caslellano, )3 / 28034 Madrid
Waters Chromatography Division/ Raketstraat Tel. (91) 729.03.00 / Telex23545 milli e
60 / Ruede ',aFus6e60 / 1130 8ruxelles-Brussels Spain Mil!ipore IberiaNS.A. / Walers
Tel. (02) 242. i 740 / Telex2?798 milwat b Chromatography Division/ Entenza28
Brazil Millipore Industria e Comercio Ltda. 08015 Barcelona / Tel./93) 325.96.16
Waters Chromatography Division/ RuNPro( Telex50524 wtrs e

Campus de O;ivelra, 430 ,'CFP 04675-Caixa Sweden Millipore AB / Waters Chromatography
Postal 19065 / SaDPauio /Tei. (01I) 548-7011 Division/ Box 233 / L&r,gebergsgatan 30
Telex (I I) 25078 421 23 V8stra Fr61unda/ Tel. (031) 28 98 60
Canada Waters Chromatcg'ophy Division Telex21064 miqpors
3688 Nashua Drive / Mississauga/ Ontario Sweden Millipore A8 / Waters Chromalography
1.4V-IM5/ Tel.416-678-2151 Division/ Grahamsv@ger,15
Toll-kee 1-800-268 488i / lelex 06-9685;3 17246 Sundbyberg / Tel. (08) 98 89 60
Denmark Millipore AIS/Wate,s Switzerland Mil!ipore AG / SteinackerstrasseI I
Chromatography D'vision / RoskiLdevei342 8302 Klok;n / Tel. 41-181.41-363/ lelex 56067
2630 T6strup/ Tel. (42) 52 88 ! !
Telex33544 The United Kingdom and Ireland Millipore

(U.K.) Umlted / Walers Chromalography Division
Finland Mil!ipore Oy / Waters Chromatography TheBoulevard/ Ascot Rood
Div:sior, / Ruukir:kuja! / 02320 Espoo Croxley G'een, Wafford
Tel.90-801 90 77 / Telex _2-2123milpar si HertfordshireWDI 8YW
France Millioore S.A. / Waters Chromatography fel. 44-923 816375
Div,sion/ Boite Postam307/78054 Saint Telex:851-24191MILLIPORG
Quenrn / YvelinesC6dex / Tel. {I) 30.45.70.00 USSR,Middle East,EasternEurope and Africa
Telex698 371 F Millipore Gesmb.h. / Hietzinger Haupstrasse
India Waters Instruments(India) Pvt. Ltd. )45 / A-1130W;en / Tel. {0222) 82 89 26
1_'Floor ShankarHouse / ) RajmahalVilas Extn. / Te,'ex131464Miliv A

Mekh5 Circle / Bcnga!ore 560 080 West Germany Millipore GmbH / Waters
Tel. {812) 34-9203 / relax 8452028 SWPLIN Chromatography Division/ Hauptstrasse8)-85 ,i
Italy Mid;po'e S.p.A. / Waters Chromatography 6236 Eschborn/ Tel.06196-494-0 "
Division / Via Ach:lle Grande, 23/20090 Telex4072704 raild

Vimodrone MI/Tel. (2)250781 For all other countries: Waters Chromatography "ql
Telex312284 milsoai/Telefax(2)2650324 Division/ Millipore Corporation I 34 Maple Street
Italy Miilpo-e S.p.A. / Wa'e,s Chromatography M:ltord, MA 01757 / USA / Tel.b08 478-2000
Division/Viale del Caravaggio 107/ 00147 Telex_74166
Roma RM / Tel. (06) 5 _.32.452 / (06) 51.31.593
(06) 51.31.512/Telelax (06) 51.26.267

Waters, Millipore, LACE/!:, SAT/IN, Expert Ease, WISP, t_Bondapak, Resolve, Nova-Pak, Maxima
and MilliLab are trademarks of Millipore Corporation.
Lotus 1-2-3 is a registered trademark of Lotus Corporation.
20/20 is a *rademark of Access Technology, Inc.
Timolide isa registered trademark o{Merck, Sharp & Dohme.
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