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CHEMICAL DEVELOPMENT 
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Prillcetaa.N-Jer-,08540 USA 
' ' RECOMMEND£D ME'll!OD OF ANALYSIS 

Jmazaw (C.243,997): HPLC Method for the Detennina•ir>n of C.243,997 
Resida~ in Water · · 

Principle 

Res;:!:::•;S ofC. 243,997 arc extn.cted from water by using a ClS solid phase 
cm-action (SPE) cartridge; Additional d=mup and specificity are achieved by 
passing through an aromtic su!fonic acid SPE column. lbe eluant is then 
partitioned with methyl= cblorick.. lbe methylene chloride is evaporated to 
dryness and the residue cissolved inwater. Ouantitation of .CL 243,997 is 
accomplished by liquid c::iromatograpby using a UV detec::or (240 nm) and the 
external standard technique. Tac ~'alidated sensitivity of the method is 1.0 ppb. · 

B. Reagents 

1. Apalvtical Standard: C.243,997 [nic:otinic acid. 2-(4•isopropyl-4-mcthyl·S· 
axo-2·imidazolin·2~)-] analytical grade. known purity, obtained from 
American Cymamid Company, P.O. Box 400. Prmccto:i, New Jcncy 08540 . 
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2. Solvents, Speciany Purified: B &J Brand High Purity Solvent, Ameri~. 
Burdick and Jackso~or equivale::nt. 

L Methanol·· 

b. Methylene Qloride 

c. A.cetonitrilc (UV grade) 

' d. Hexane 

3. .Qemicals: "Baker Analyzed" Reagents, J. T. Balter Company. 

L Acetic Acid, glacial 

b. Hydrochloric Acid. concentrated 

C. Sodium Oiloride ' 
d. PotasSium Phospbale., dibasic 

4. Solutions: 

L 50% Methanofjn Water. Add 2S0 mL ofmethanol to 250 mL of 
deionized water and mix wd!. 

b. ~ Hydrochloric Acid: Add 250 mL ofhydrochloric acid to 200 mL of 
deionized water ina500-mLvolumetric flask. Dilute to the mark with 
deionized water and mixwdL 

c. pH 2.0 Deionized Water. Adjust the pH of 1 L of deionized water to 2.0 
with 6!ihydrochloric acid and a pH meter. 

S.. Solid Phase Cartridge Elution Solvent: Dissolve SO g ofpowsium phosphate, 
dl"basic. in. 1 L of deiom=d water. and adjust to pH 6.5 with 6li hydrochloric 
acid and a pH meter. · 

6. Deionized Water: Milliporc's Milli-Q Water or equivalent.' 

7. Ljguid Chromatographic MobTie Phase: Mix 4S mL ofacctonitrilc, 60 mL 
methanol. 390 mL of deionized water and S mL of acetic acid. Filter through a 
RaiDiD Nylon-M (0.4S um) filter or equivalent. 

'· 
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c. Apparatus · 
" 

L Balance, Analytical: Sanorius, precision oft O.OS mg. 

2. Assorted Glassware: General laboratory. 

3. Flash Evaporator. Buchler Instruments Modei PF·l0DN or equiva!em ! 
equipped with a heated water bath maintained at approximately 3S-C in which 
the evaporation flasks can be partially submerged. · 

' 
Microliter Syringe: 1-ml., Glen~ No..19925·1. 

s. liquid Ouomatognph: 

L Pump: Kraios, Spectroflow Model 400. . 

b. Detector: Kratos, Spectroflaw Model 783 UV detector • 
• 

c. Sample bjector: Reodyne valve, Model 7125, 500-mcL loop. 

6. Recorder. SP 4270 reconiing integrator, Spectra-Physics. 

7. HPLC Column: lS an x 4.6 mm m, LC-S-DB (oc:tyldimethylsilyl, deactivated . 
for basic compounds). Supelco Incorporated, CaL No. 5-8347. 

8. Plastic Svringe: Disposable, Luer Lok, 30-mL capacity, Beckton Dickinson. 

9. Adapters: Pan No. 636001, Analytichem International. 

10. Vac Elut Processing Station or Equivalent: CaL No. AI 6000, Analytichem 
International. 

11. Solid Phase l:%traction Canrldges: 
··-. 

a. Bond·Elut Cl8 Cartridge (1,000 r.ig): CaL No. 607406, Analytichem 
lntematioual. 

, 
; 

b. Bond-Ehn Aromatic Sulfonic Acid Cartridge (1,000 mg): C3L No. 
617406. Analytichem International. · · . 

12. pH Meter: Orion.Model 701A or equivalenL 
1,-.
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13. Resej:yoir. 75-mL capacity, Cat. No. 607500, Analytichem lntenwional 

14. filter paper: O!ass microfibre filters. 9.0 an diameter: Cat. No. 1827-090. 
Whatman Intemational Limited. · 

lS. FuMe). Buchner: Coors porc:lain. funnels, 10 cm-plate diameter: Cat. '10. 
10-3S6D, Fisher Scientific. · · 

D. . Preparation of Standard Solutions (Keep in Dark Bottle and Refrigerated) 

L Stock Solution: (Prepare Monthly) ·• 

Weigh accmately 10 t 0.05 mg ofCL 243,997 analytical ctanriaro mu, a 100-ml. 
. wlumetric flask. Dilute to the mark with methanol and mix well. This 

standard solution contains 100 mcg/mL ofCL243,997. 

2. Standard Fonificuion Solutions: (Prepare Weekly) 

a. Pipet a 25-ml. aliquot of the standard stock solution prepared in D.1 into 
a SO-ml. volumetric flask. Dilute to the mark with deiomzed water and 
mix well. This standard solution contains SO mcg/mL of CL243,997. 

b. Pipet a 10-mL aliquot of the standard stock solution prepared in D..2.a. 
into a SO-ml.volumetric flaslc. Dilute to the mark with deionized water 
and mix well. This standard solution contains 10 mcg/mL of c::t. 243,997. 

c. Pipet a S·mL aliquot of the standard solution prepared in D.2.b into a 
SO-mL volumetric flask. Dilute to the mark with deionized wa:.er and mix . 
well. 'Ibis standard solution contains 1.0 mcg/mL of CL243,997. 

d. Pipct a S·mL aliquot of the standard stock solution prepared in D.2.c inw 
a SO-ml.volumetric flask. Dilute to the mark with-deionized water and 
mixwell. This standard solution contains 0.1 mcg/mL of CI..243,997. 

3. HPLC Standard Solutions: (Prepare the Day of Use) 
,, , : 

Pipet 0.25-, 0.S- and l·mL aliquots of the 1.0 mcg/mL standard solution D.2.c 
into a 10-mL volumetric flask. Dilute to the mark with deionized water. These 
standard solutions contain 0.025, 0.05 and 0.1 mcg/mL ofCL 243,997. 

"-7:. --

Note: The 0.05 mcg/mL CL 243,997 standard i:I used as a working standard 
for quantitation while the othel'3 are used for the linearity checlc. 
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E. Liquid Qu:grpatom.phic Cond_itjons 

L Inmums,t: 

L . Pump: Kratos.. Spe CllOtll>W Model 400 
. -

b. Determr: Kratos, SpeClloffow Model 783 UV deteCU>r 

2. Column: 1.5 aux 4.6 mm m, LG8·DB (octyldimethytsilyl, deaaivated for 
. ·basic c:ompouDds). Supclco, Incosporated, Cat. No. 5-8347. '. 

• ·• . I 

3. Instrument Conditions: 

L Column Temperature: Room Tempetatme (approx. 23•c) 

b. Mobile Phase: Acctenitrile:Memmol:W:ua-.AceticAcid 
(9:12:18:1) \ 

C. flow Rate: 1.00 mL/mm (appcax. 900 psi) 

d. Deieaor W-=length: 240nm 

e. Detector Range: O.OOSAFS 

r. Loop Injector: · SOOmcL 

g. Recorder: 0.5 r:m/min c:bart speed, 10 mV 

Ji. Retention Tune: Approximately 7.5 minutes 

F. rinearity Checlc: (The chiomatograph should be checked far linearity o£ rcspouse 
whencve,· a new colmzm ar instrument is used.) 

1. Adjust tbe HPLC conditions to auain a peak height ol.»50% full~e 
deflection for a 25-:ag injection of CL 243,997. 

, ' : 
2. Inject 500-mcLaliquots of tbe solutions prepared inSection D.3. 

3. Plot tbe height of ead1 peakversus tbe nanograms injected to show linearity of 
response. Signifll!3Dl departure from linearity over this range indicates 
imumnental difficalties which should ~ corrected before proc:eeding. 
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G. RecgveryTest 

'Ihe validiiy of the pioc:edure should always be dcmomuated by rccowzy teSU 
before analysis ofunknown samples is attempted. A f'onified sample sJM?uld alsO be 
pao esse:d with each daily set ofsamples analyzed. 

. ! 
L Measure a 100-ml. subsample of' control waler into a 151>-mL beaker. 

2. . Add by pipet a volume ofstandard fortification solution appropri:lle to the 
· (Jnificatiou lt:Yel to be tested. ·.• 

' 
3. Continue wich the extraction and cleanup su:ps as descn"bed in the 

0 

following 
seaions. 

H. Solid ?base Extrac:tion and Oeanup 

L Mix t:ie watt.r sample well and mter an aliquot through glass•fibr~ mter paper 
using a Buchner funnel and vacuum. 

2. Transfer lOO mL ofw;iter into a 150-mL beaker and adjust the solmion to pH 
2.0 using 6!:! hydrochloric acid and a pH meter. 

3. Add 20 g of sodium chloride to the solution and stir until dissolved. 
. ( 

4. Prq,are a Bond·Elut C18 cartridge using an Analytiehem Vac·Elut proc:e,sing 
station by washing the cartridge with S mL of methanol and 5mLofwater. 

S. Connect a 75-mL reservoir onto the top of the C18 cartridge using an adapter. 
Using vacuum. pull the sample from step H.3 through the ClS can:ridge (rate 
of5-10mLper minute) and a:intinue adding into the reservoirumilall the 
sample is adde~ 

6.~en the water level reaches the top of' the pa~[in the ClS cartridge, · 
remove the reservoir and the adapter and wash the cartridge hy adding pH 2.0 

· water to the top of the canridgc (about S mL). Pull the water through the C18 
cartridge and discard this wash. Repeat this wash two more times to remove 
allsalL I 

7. Pi epa:te a Bond-Elut AromaticSulf'onic Acid cartridge by washing tlie 
canridge with 5 mL of henne, 5 mL of methanol and S mL ofdeionized water. 

8. Connect the ClS cartridge onto the tllp of the Aroma.tic Sul!onic Acid 
canridge using an adapter. 
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9. Connect a.30-ml. di!p,Phle syringe onro the top ofthe tandem cartridge 
sySiemusing ah ,._daprer. Add 20 mL ofSOCJri metbanol inwateriDU> the 
syringe and pull the SDlution through the Wldem cartridge system using the 
vamum (rase of 1dnlp per second). · · ' 

10. Remove the 30-mLsyrmge and discard theClB canridge. eoukct only a» 
mL syringe onto the IDp of the Aromatic Su:1£onic Acid canridge using an 
adapter. Elute the Q.243.997 &om the Aromatic Sulfonic Acid cartridge with 
20_mL ofpH 6.S elulion solvent (B.S) inro a 2S·mLbeaker. using the syringe 
pliinger to apply pressure. ·, · 

Partitioning Cleanup 

L Adjust the pH of the solution from step ILlO to 2.0using GN hydrochloric acid 
and a pH merer. 

' 
2. · Pour the pH 2 solutiaa inro a 2SD-ml. separatory funnel Partition the aqueous 

phase with SO mL of meihyleile cbloride. sbakirg for 30 sec:ands. Repeat the · 
panitioningwith auomep 50 mLofmeihyleue chloride and evaporate the 
combined methylenechloride phases in a2So-mL flask. · 

3. Dissolve the residue m4.0 mL ofdeionized water. (If necessary. the sample . 
may be left oven:igbtand injected the next day.) 

J. Liquid Chromatographic Analvsis 

1. After obtaining the pn,per chromatography and response, inject. in sequence, 
a 500-mcL aliquot of the a.243,997 working standard (0.05-mq:/mL). · 
S00-mcL aliquots of two samples and another 500-mcL of working standarc:L 

2. tfa sample peak goes off-scale. dilute an aliquot to an appropriate volume with 
deionized water and r=ject. The dilution factor (D.F.) is tben included in the 
calailations (See Seaion K). - -· 

3. Use the average~peak height of the standards bracketing the samples for the . . ' quanuumon. - · , 
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For each sample calculiition, use the sample peak height and the avenge pat 
height measurement ottbe external standard ol'>tained liefore and af'teruiesample 
injection as foJlaws: - · 

ppb • R(SAMP) 3 (Vl) :r M> xas:m> :r {VS) lE (pf) z i000 
. R(SID)z(W)z(V2)z(V4) · ' 

.• 

R(SAMP) • Peak height ofsample. 

R(S'ID) • Average peak beigbt ofworldngstandard._ . 
' ' W =- Volumeofsampleiala=foranalysis~mL 

Vl =- Volume inmLofenracring '<lllvent (use 1for 
calmlatiom). 

V2 • Voh:me inmLt'f mraa: taken for analym (use 1for 
calmlarinns). 

V3 =- Vol'llllle in mL offinal solution used for HPJ..C analysis. 

V4 = Volume in mcL ofsample solution injected. 

C(Slt)) = Concentration iD. mcg/mL ofstandard solution. 

VS • Volume in mcLofnandard soluti011 injected. 

DF s Dilution Faaor - .... 

figure 1 shDllt-S typicaj c:momatograms for tbe analysis of CL243,997 in water. 
'I 




