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INTRODUCTION/SUMMARY,

A

Scope

This methed is used for the determination of CGA-173506 and depradation
products, CGA-339833 and CGA-192155, (see Flgure 1. for structures) in muef
frass clippings and thatch-sod matrices defined in Ciba Protocol Nos. 32.95/33.95
(ABC Study Nos. 42162 and 42163). The limit of quantification {LOQ) for att
analytes in grass and thawch-sod matrices is 0.050 rpm and 0.010 ppm,
respectively, based on fortification experiments. The kimit of detecton (LOD) for

" alt analytes in grass and thaich-sod mamices is 0,020 ppm and 0.0050 ppm,

respectively. A two column switching HPLC system is used to quantitate Sacnples
with uvltraviolet (UV) detection for all analytes. Alternarively, a single ODS
column may be used for the quantitation of CGA-173506.

Pringi

Extraction of analytes from the matrix is accomplished by shaking for two,
10-minute periods with 90% acetonitrile (ACN):9'% water:1% glacial aceric acid
(HOAc) contairing SO mg/L butylared hydroxy tolwens (BHT). Solids are
sepatated from the liquid exiract by centrifugation. ‘The extraction solvent is
reduced to 5 to 10 mL using vacotm rotary evaporation. The extract is then
transferred to a 250-mL separatory funned with 100 mi. each of water and
methylene chloride (DCM). The water and DCM are partitioned with both the

The aqueous fraction is saturited with NaCl and CGA-339833 i partitioned into
cthyl acerate (EtOAc). The EtOAc is removed and the extract taken o

using totary evaporation. The dried extract is then brought to 2 S-mL volume for
injection onto a two column switching HPLC.

The DCM fraction is partitioned with pH 8.5 K,HPO, aqueous buifer to remove:
the COA-152155 from the DCM and leave the CGA-173506 in the DCM fraction.
The aquecus portion is acidified with HOAc and the CGA-192155 is'partitioned
into DCM. The DCM is removed by rotary evaporation and the dried extract
brought to 2 5-mL volume for injection onto a two column switching HPLC.

The DCM fraction containing the CGA-173506 is mken to dryness by rotary
evaporation and the extract is reconstitoied with toluene for silica gel columa
cleanup. The extract is transferred 10 a dry silica ged column with toluene, matrix
interferences remaved by clution with toluene, and CGA-173506 eluted from the
column with DCM. The DCM is removed using rotary vacoum evaporation and
the dricd extract reconstituted 1o 5 mL for injection onw an HPLC. -
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. Balance, top loading (Mettler PM 200}

R 6.0: Culture Tubes, 16 X 125-mm glacs
B 7.0:~ Clromatography columins, IOmmID.bmeglassunmresewolrandmﬂm
stnpcock

1307 M:gnen:sunpht:s T tmn
14.0 ¢ Magnetic stir bars, teflon coated
150 Pasteur pipets,: dispasable ;.. > s

“ +,16.0... Pipets; glass, class A certificd;\various volumes
_ 17.0 Pipets, repeater pipettes, various volumes
. P TS TR RIS #118,0 ! R.omyevapontnr,ﬁsn'ong Innov:nms
e [ 19.0'¢ Sepaﬂmry ﬁmml;;‘ZSD-mLa.ndSOO-mL
L= U " 20.0 Symgc,]:la.nulmn Sm-.ulé

21.0 “Vaciium pump (Welch 1402)
Ullnmc

..P

. ...  Simitar apparatss may beused for this method if deemed acoepiabe.
' " 1.0, Balance, anlytizal (Sartorions l?!HMPK)oreqmva.lmt
.0 Botle, polyethylens, Silgan disposable -0z round, wide mouth, disposable

4.0 .Centifige, IECCmm GPg °
».##45.0 4: Centrifuge. tubes;.15-mlL graduated

2o
o

Odubmdsof:eagm:smaybembmumdptwmthcymofaqm\mlem purity,

o

-ad precovery.ofiall; analytes, and a reagent blank produces no

mmfm Useofmhamgmuhnwbmupbmdbywc

B L I S TR

. S l.ﬂ Accnc And gﬁcu.l ACS plus‘ Fisher Scientific
. 2.0 Acttonitile,  HPLC grade Burdick and Jackson
3.0 Ammonium Acetate, ACS reagent grade, Sigma
4.0 L-Ascorbic Acid, Fisher Scientific
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5.0 Butylated Hydroxy Toluene (BHT), Sigma
6.0 Dimethyl Sulfoxide, Certified, Fisher Stientific
7.0 Ethyl Acetate, Pesticide grade, Burdick and Jackson
8.0 Methylene Chloride, Pesticide grade, Burdick and Jackson
9.0 Reagent grade water (Type | water), Laboonco Purification System
10.¢ Potassinm Phosphate (dibasic), ACS Reagent grade, 1.T. Baker
11.0 Potassium Hydroxide, ACS Reagent grade, J.T, Baker
12.0 Phospharic Acid, ACS reagent grade, I, T. Baker
13.0 Sodium Chloride, ACS Reagent grade, J.T. Baker
14.0 Sodium Sulfate, anhydrous, ACS Reagent grede, I.T. Baker
130  Silica Gel 60, EM Science catalog no. T734-5
16.0 Toluene, Pesticide grade, Burdick and Jackson
- 17.0  CGA-339833, Standand reference material (Ciba-Geigy), Greeashoro, NG
18.0 CGA-192L55, Standard reference material (Ciba-Geigy), Greensboro, NC
19.0 CGA-173506, Standard reference material (Ciba-Geigy), Greensbaro, NC

C.  Reagent Solutiony and Mixtures

1.0 Extraction Solution. Combine 1800-mL. ACN with 100 + 10 mg of BT
and mix o dissolve the BHT... After the BHT is dissolved, combine

180-mL reagent grade water and 20 ml of HOAC with the ACN/BHT
mixtare 2nd mix. Make fresh daily.

2.0 Sawrated NaCl solution. Prepare by adding 1000 g of NaCl slowly to
2500-ml. reagent grade water while stirring the water, Stir for 30 minutes
* toattain a saturated solution, Sd.ldNa.Clshoul‘.dbeobwvedaﬂzrmmng.

30 0.1 MKH.PO, (PH=8.5) buffer. Add 17.4 g/L of potassium phosphate
dibasic to 1-L reagent grade water. Stir to dissolve and adjust the pH to
8.5 +0.1 with phosphoric acid and/or potassivm hydroxide.

4.0 Dilution Solvent for Standards. Combine 100-mL ACN, 395-mL reagent
grade water, and 5-mL of HOAc and mix,

5.0 Reconstiniion Solvent for Extracts. Combine 2-mlL glacial acetic acid with
98-mL reagent grade water,

6.0 Mobile Phase . Prepare 40% ACN:60% agent grade water with S-mL/L
HOAz (used for the isacratic chromatography of CGA-173506 on the first
column, a Zorbax SB-CN HPLC column, and isocractic chromatography
of GCA-192155 on the second column, a Prodigy ODS-2 HPLC cotumn).
For cach liter of mobile phase, combine 400-mL ACN wich 600:mL of
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‘7.0

reagent grade water and add 5-mL/L HOAc. Mix the solution by stirring.
Filter through 2 0.45-um filter mcmbn.netmnzavmm of sparge with

. hdmm for' a minimum ofJO minutes befors tie s mobile phase 1.

A

Mab:.lzPhascl Prqmcmi ACN:80% lmguugndcmumvﬁs mL/L

HOAc and 0.75- £/L. NH,OAc (used for the isocraric chromatography of
CGA-339833 and .CGA-192155: on the first column, z Zorbax SBCN
HFLC column). . For cach Hter of imobile phase, combine 200-mL ACN

. -1 with 800 L, of reagent grade water and add 5-mi/L of HOAC plus 0.75-
. gILN}i.OAc. Mix the solution by stirring, I-'ﬂtanh:w;haotts-pmﬁlter .
. .membrane using a vacuum or sparge with helium for a minimum of 30

30

i, through a 0.45-um filter b using a

:, minttes before use as mobile phase 2.

Mcbile Phasz 3. Prepars 90% ACN:10% resgent grade water with S-mLL
HOAc {(uscd to’ regenerate the:first column, a Zorhax $3-CN HPLC

wlumnortthDScohmnwb:nusnda.sasinglemlumsym) For’

each liter of mobile phase, combine 900-01L ACN with 100 mL of reagent
grade water and 24 5 mL/L of HOAc. Mix the solution by stirring. Filter
or sparge with helium
fcranmummofmmnmhefmeuseum&lephase3

gy

_,_,-._Mobr.lc Pbm 4. P:qmc 40% ACN:60% reagent prade water:S-mI/L
THOAD. lO—gIL NHOAc {used isocratically on the second colamn, a

WOD&ZI«MMWG&'CGA-BB%B) For each Ller of
mbﬂcp!m.mhmtw—mLACdelﬁmmLofmgmtgndewm

- Add §:mL of HOAC 2nd 0.10-§ NH,OAe for each liter of mobile phase.

Mix the solution by stirring, Falru'mxmghao.-ts-umﬁllunmbm

.+, using & vacaum or sparge with helium for 2 minimum of 30 minutes before
-use a3 mobile phase 4. -

Mobile Phate 5. Prepare S0% ACN:50% reagent grade water with § mL/L

:‘uEHOAc(mdmmn:aﬂymm:SphmmODszHPLCqumn for the

determination COA;173506), For each liter of mobile phase, combine
500-hL ACN with 500 mL. of reagent grade water and add § mL/L of
HOAc for each liter of mobile phase. Mix the solution by stirring. Filter

lhxmghaﬂﬁ—ﬂmﬁhunmhnneusmgavammmortpugcmmhehum

"’ for a minimum of 30 minutes before use as mobile phase 5.
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D.

HPLC Columna and_Supplies

Substitution of HPLC column brands may be acceptable if similar retention
characteristics and freedom from matrix interferences can be demonstrated. 1f
other columns are substituied, the sscondary separation characteristics (ammonium
ion concentration) for the substimted columns will have to be explored. The
secondary interactions refaiad to the SB-CN colunin arc strong for all the analytes,
while secondary interactions for CGA-339833 and CGA-192155 are also very
strong on the ODS columns used. See secdon P., *Discustion of Special

Chromatographic Separations Achievable,” for help regarding HPLC cofumn
selection. ' .

10 . 4.6 X 150 mm Zorbax™ SB-CH (Sum) column (cat ro, BEIFTS.505)

20 4 X 125 mm Zorbax SB-CN (Sum) cartridge guard column (cat no.
B20674.916) ) _

3.0 Zorbax Reliance™ grard column hardware kit (cat no. 820529.901)

40 46X 250 mm Phenomenex Prodigy™ 5 ODS-2 (Sum) column (cit no.

© 006-3300-E0} . T

5.0 4.6°X 250 nim Spherisort™ ODS2 {Sum) canridge column (Phass
Separations part no. 839540) ' v

6.0  Column end fittings for Spherisorh cartridge columns (Phase Separations
past no. 614100)

Safety and Fealth

As the reference substances used in this anaiysis have not been completely
evalnated at this tme, general laboratory safety is advised (e.g., safety glasses,
gloves, etc. should be used).

Standard Solutions

L0 Primary Stock Standard Solutions. Each primary stock standard solution
is pregared individually by weighing the respective reference material into
a weigh boat to achieve an approximate 10-mg weight The weight of the
individual reference material is recorded (to 0.1 mg), and the material is
transferred to a 50-mL volumettic flask using 10 mL of ACN.
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The standard for CGA-173506 must be diluted with ACN to volume in
. order 10 prevent precipitation of solid CGA-173508. Water is not added to
3 ... o+ o .~ this stock solution of CGA-E73506.

¢ The rcmunmg standard solutions have 30 to 35-mL reagent grade water

s T m,uaddnd «woeach; - then 0:5-mL-HOAc added to the volumetric, and the
; volumesic swirled: to. mix: the contents.  The solution is then made to
5 -volumeiwith ceagent- grade: water.  The solutfons are again mixed by

RN ,Wr!lnvemunandmulmmbaﬁlmaybeumdloas:\mtherefm
s gli’ 1T, sos matetials:are. in: solution: - The concantration of each stock standard
solution, coreqed for.spercent purity, is calculated. Primary stock
solunmsmmbestomdmafmmr(approxmt:ly-m *) when not in

'-use.'v-r- .z.a "

i e

chkMixedszhng Solutmns Mixed standard and spiking solutions ate
+ made by, dilating the primary stock standards using dilution solvent (20%
.+ ACNET2% reagent grade water:1 % HOAC). The stock mized standard is
prepared by, adding an aliquot of the individual stock standard solution
a2 wf T e conmining 1000 g of the reference saadard 10 2 100-mL volumetric flask
0 <The 100-mL flask is then diluted to volume with dilution sotvent W give a

cpmed el or sty oosspsdc 10-ug/mlimixed -standard Csolution.  ‘The 10-pp/mL mixed standard

mhmnuahnd:hnedbmhal-uglmmedmdaxﬂspxhngwhm
All mixed standard solutions should be stored refrigerated (approximately
4 *C) when not in use. ; Make fresh cvery thrée months,

Cm o won o 300uSandand . Curve:Solutions. . The standaid curve used to calibrato the
it a g mgd o vt nstument s prepared by dilution of the 10-ug/ml mixed standard,
: Snndardsamp:qmadbydﬂuuontobeatlo 0.50, 0.20, 0.050, and

0.020 rgfmt.. adlmdudmpmntuﬂmmdemmnmmso-pym
baswrbmamdbyaddumn of 4 mL of 2 1.25 mg/mL aqueous solution to
each 100 mL of standard prepararion, All standard curve solutions should

: ;besmed ::fngmnd (appmxlmaldy4'C) when not in use. Make fresh

Hy

The diffml sl:ndard concentrations are injected onto the chromztograph
L s i+ 10 bracket and; develop a standard msponse curve for a defined group of
samples,

Page t76
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4.0

Individual Analyts Spiking and Standard Curve Solutions. Individual
standard sohutions are prepared by pipetting an aliquot of primary standard
solution equivalent to 400 kg into 2 100-mL volumetric flask and diluting
with dilution solvent. This 4-ug/mL standard is then serially diluted to
give an individual HPLC injection standard by diluting 10 mL of the
4ug/mL standard soluticn to 50 ‘ml with dilution solvent. This
0.80-ua/mL sandard solution may be used to ldentify retenrion times foe
the individual analytes. .

After preparation, all standard solutions are to be stored it brown glass
bottes. ’

G.  Extraction from Magix (Figurs 2.) o

1.0

2.0

3.0

4.0

50

6.0

7.0

Weigh 5 £ 0.1 g of grass (20 + 0.1 g of thatch-sod) into 2 250-mL
polyethylene plastic bottle.

Fertification salutions ane added at this time to provide spiked samples at
the appropriate level, Allow the fortification solutions to remain on the
matrix for 3 to 1) minutes prior to addition of extraction solvent.

Add 100 mL of extraction sclvent (0% ACN:9% water:1 % HOAz + 50
mg/L of BHT) to cach sub-sample contained in a 250-mL botle. Cap the
botes and place on the shaker for I0 minutes on high (230
oscillationy/minute),

Remove the bottles from the shaker and place into groups of two. Balance
cach pair of bottles by adding extraction solvent to have the gross weight
agree to within 0.1 g. Place each group across from each other on the
centrifuge. .

Centrifuge at 3000 rpm for 2 minutes or a longer period 23 required to
produce a clear supernatant. '

ancve the bottles from the eentrifuge. Decant the extraction liquid
through a powder funnel plugged with glass wool {to remove the floating
particulate maiter) fitted on top of a S00-mL flat bottom flask.

Add 50 mL of extraction solvent and resuspend the solids by capping the
extraction bottle and shaking by hand vigorously. Then place the botdes
on the shaker on high for a second, 10 minute shaking period.

Novaris Study No.- 396 97/ADPEN-G7-0514A ? : “Paga 177
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-+ 8.0 Again balance the pairs of extraction botttes with extraction solvent as

indicated in step 4 above and centrifuge 2 in step 4 and 5 above,

The, liquid is decanted through the same glass wool plug as the initial
extraction solvent into the same 500-mL. flat bottom

10.:(?: The élass wool Plug is rinsed with 10 mL of extraction solvent and the

glags wool plug is discarded.

LO mL by vacuum rotary
mpomﬁnausinzambw'cwp_nbam. By starting out the
evaporation in a colder water bath, foaming and bumping may be avoided.
.;A&ermgstoflheACthbecncvapmawd.dtainth:cvaporaﬁmnps
mdwazmlhewat:rbﬂhmspeadﬁcempunﬁunofﬂuaqummporﬁm
of theextract, , .. . . v -

n P A

(COAITISA (Figwre 2. con') .

L. 10. Add 100 mL. of water to the concentrated extraction liquid in the S00-mL

flag bottom and swird to rinse the flask. Transfer the aqueous extraction
. liquid to 2 250-mL separatory funnel. Rinse ths concentration flask with
lwmormwmummummw

., also. Add S-mL saturated NaCl sclution to the separatory funnet,

. ﬂnhuwyﬁuﬁdforluﬁmmwmowmephmmm .

Dx;ip:tuluwup!meinmaseoondSOO—mLsepumory funnel.
Add 50 ml of DCM to the aquoous portion and shake for 1 minute.

Alier the phases have separated, drain the lowes organic phase into the 500-
. ML separatory funnel contining the first organic portion. Reserve the

... . dqueous portion as fractidn A contining CGA-339833. The separatéry

funnel containing the DCM phase contains fractions B and C (CGA-192155
, and CGA-173506, respectively),

Banitioning {oc Fracion A (Figure 2. con't)

. 10 Drzin frction A into 2 250-mL Edenmeyer fiask containing 40-cm? solid

granular N2Cl and sir slowly for 2 minimum of 10 minutes io saturats the
. quegussoluien, -, ‘

- -Novaris Study No. 607TBOPENB708T0A— T S Page 178
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2.0

3.0

4.0

50

6.0

7.0

Page 19

Decant the liquid, leaving excess solid NaCl in the flat bottom flask, into
the orginal 250-ml. separatory funnel and add 100 ml of EQAc.
Partition by shaking for 1 minute and allow the phases to separate. Drain
the lower phase into the 250-mL Erflenmeyer ftask used to sampate the
aqueous and place the organic layer into a 500-mL flat bottom flask.

Return the aqueons portion to the 250-mL separatory funned by decantng
and add 100 mlL. of EtOAc. Shake for 1 minute to extract and allow the
phases to scparale. Drain the lower phage into the 250-mL Erdeameyer flask
used to saturate the aqueous and piace the arganic layer into a 1000-mL flac

T bottom flask.

Repeat the partiion with ethy! aceats once more, for a total of three

Discdnd the aqueous portion and add the organic portion to a 1000-raL flat
botiom.

Rotary evaporate to dryness using 2 20 to 40 *C water bath and a vacuum.
Noze that a Large amount of NaCl will be preseat; this does not canse
a problem.

Reconstimte by pipetting 1-mL ACN into the flask. Tum the flask on its
side to wet the inside with the ACN while sonicating. Then pipet 4 mL of
2% HOAG aqueous and sonicate the flask while wetting the sides. This is
done by holding the flask on its side and tuming in the ulrasonic bath for
10 to 20 ssoonds for each solvent addition. The cxiract is ready for HPLC
injection to determine CGA-339833. -

If extracts are deented to have excessive particulate matter, they may be
centrifuged 2nd/or filtered to clarify.

J.  Panifigiing of Pracion Band C (Figire 2, con't)’

1.0

Novartis Study No.. 346-07/ADPEN-97-0514A

The separatory funnéf containing the DCM phase contains fractions B and
C. The DCM Is partitioned against 100 mL of 0.10 M K,HPQ, aqueous
adjusted to pH 8.5 plus 3-mL saturated NaCl solution. After shaking for
1 minute, the phases are allowed to separate and the lower organic phase
is drained into a 500-mL. flat bottom, The aqueous layer is drained into
2 250-mL Ectenmeyer flask and retained for CGA-192155 analysis.
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iy 7 .~ 2.0, The DCM from 1.0 above s returned to the 250-mL separatory funnel
° origimally ecntaining that fraction, Add 50 mL of 0.10 M KHPQ, aqueous

. «: .1 .adjusted to pH 8.5 to the DCM. Shake for one minuts and allow the
ne o + 5. phases to scparate. Drain off the lower DCM layer into the 500-mL flat
LI ] "“' R pouomﬂn;fndmnﬂineditprcﬁuslyapdmpforfmcﬁmc(mnum&xg

e CGA-~173506). -
P - - L - Corx 73 _f‘: e L
L -+,; 30 Add'the 100 mL of dqueous pH 8.5 buffer contained in the 2S0-mi.
¢ STy - - + Erlenmeyer flask and retained for CGA-192155 back into the 250-mf.
o - sep ¥ funnel ining the 50 mL of pH 8.5 buffer for that sampls.
= RO Retain the pH 8.5 buffer for the partitioning of fraction B.
P S S ;- Batitionig for Pracion B+ .9 .
R FrarT1

. 1.0 Acidify fraction B (aquzous pH 8.5 biffer) with S-mL glacial HOAe. .
W APLe gt neias st o 4 - Panitta fraction B with 100-mL DCM for 1 mimue and allow the phases
A S to scparate. Drin the lower organic phase into 2 500-mL flat bottom flask,

eesnt e 20 »Extract the aqueons with a second 100 mL of DCM by sheking for
Lot T et 30 seconds and allowing the phases o separate, Drain the lower organic
R phiase into the original 500-mL flat bottom and discard the aqueous.

~ ... - ,+»3.0 ; Rory evaporate to dryness using a 20 1o 40 “C water bath and 2 vacumm.

o 20 T80 Fotonstins by pipetting i-mE ACN futo the flask. Turn the flask on its
) oo ¢ . side o wet théinside with the ACN whil= sonicating. Then pipet 4 mL of
! L. -+, 2% HOAc aqucous and sonicate the flask while wetting the sides. This is
sl H el T doae by holding the flask an its side and turning in the wtrsoric bath for
’ 10 to 20 seconds after each solvent addition. The extract is ready for
S04 iy L e g = HPLC injoction to detsrmine CGA-192155,

i s Tom L R | . .
‘Eummmmmmmhnm,mqmbc

' G 2w oy Sontifuged and/or filtered 1o clarify. .
P « +- L. Colvma Clenop of Enction C (Figare 2. ¢d0’t)

. E o e , - 10 Eﬁ:poﬁnéﬂwﬁd&m&ynmusingammvacuumevapomnnndam
S S e yt-. - 1040 “C warer bath, This incledes the HOAc partitioned into the DCM
PO I s . . remainingin the flask after the DCM has evaporated,

: T Y [ L 5 ) '

i

S "P'l'égiam 210 mm 1D, sifiez gei column by plugging the outlet end with
glass wool. Add 10 mL of dry silica gel to the column and tap o pack the

- . Novarus Siudy No.. 345-B7/ADPEN-B7-D514A A e % - == Page 160
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3.0

5.0

6.0

8.0

9.0

Novartis Siudy No. J46-87/ADFEN-07-08 16A

silica gel. Add encugh anhydrous Ma,SO, to provide a layer 10 to 25 mm
deep on the tep of the column. . .

Transfer the coments of the flask to the dry silica gel column by swirling

_with 2 X 5 mL pertions of toluene.

Rinse the upper portion of the column int the uolur;m bed with a thind
5-mL portion of toluene. '

Elute the column with 25 ml. more of lolumne to remove potential
interferences and discard all wluene fractions.

Elute CGA-173506 from the column with 50 mL of DCM into a 125-mL
flat bottom flask, .

Nmﬂﬂtawhmpromsshmubepeﬁom:dwbenusinganwlat
of sitica. Removal of the non polar fractions from the column with the
toluene rinses and etution is required and the volume of toluens may be
increased to the point where CGA-173506 starts 1o elute from the columa.
The volume of DCM may be increased to not more than 100 mL if
recovery of the CGA-173306 is not gréater than 90% as indicated by a
column profile. Altematively, the elution solvent can be modified to be
more polar with acetone. . '

Evaporate the clution soivents in the 125-mL. flat bottom flask to dryness
using vacuum rotary evaporation with a 20 to 40 *C water bath.

Reconstitute by piperting 2-mL ACN into the flask, Turn the flask on its
side to wet the inside with the ACN while sonicating. Then pipet 3 mL of
2% HOAc aqueous into the flask and sonicars whils wetting the sides. This
is donc by holding the flask on its side and tuming it in the ultrasonic bath
for 10 to 20 seconds for each solvent addition. Transfer the contents of the
flask to 2 16 X 125 mm culture tube and cap, Refrigerats the reconstitnted
contents ovemnight to allow precipitation of the matrix coextractive
mategials, .

Centrifuge or fiker the exmracts 1 produce clear extracs for infection onto
the HPLC. . Via! the extracts for injection onto the HPLC,
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1 BEOEER ._‘,-i_,..‘-lfli: mmmmﬁﬂﬁmmﬂml
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A Shimadzy HPLC system is used to chromatograph the extraces and standards for
this method. Similar instruments ane acceptable substitutes. The primary system
used employs two analytical HPLC columns with columa 1o column switching and
witraviolet (UV) dewection for CGA-339833 and CGA-192155, A schematic of the
hydralic configuration for the analytical system can be found as Figure 3, A
smglecnlumﬂ HPLC system with [V detaction may be used for analysis of CGA-
173506 extracts if matrix interferences aré minimal. Alternatively, a two column

. switching HPLC systemi may be used for the analysis of CGA-173506, General’

BRI mmm:mmmavmhdw' “

Adjusunmt of mobile phase condmms may be. required to provide rmoiuunn from

Lot g WMo UL % matrix peaks and desirable retsntion times. First column mobils phases must

prodece retention Gmes providing 4 to 10 column void volumes.  All columns used

- as the second column should provide 4 to 8 column volumes. If the columng
.2, . specified do ot provide these retention volumes, then the mobile phases should be
- adjusted. . See the section P., ‘Discussion of Special Chromatographic Separations
.Adnwablc,'mﬂmmedmdmaﬂardmmobﬂephasewmpomtadjmmm

Tay, vary.from the general description given below 1o account for variations in
memmmmmmmmofmmwmlm

1.0 Injccunn volume, 2007 p.!. for COA-173506 or 300 #L for CGA-339823
. deGA-l92155. Hadeqmmsigmlwmmisanhimedformbm
‘ sta d ,lawer j 1 may be used,

- C

0 Aumsampler rinse soiunon 40% ACN:G0% reagent grade water

P LSNP
3.0, UV, Detecrion; Ll '

CL -_n, -
. COAI%8B  "275mm L.
e 37 CGAUS2ISS 285 hm T
- - CGA~|73506: - 268nm
e A ey rar o T T :

+ 77 107 FirstColumn A 4.6-mm intemal diamneter by 15-em length with 5u CN
o packing material has been used successfully. The specific column used is

2 4.6 X 150 mm Zorbax™ SB-CN column with a 4 X 12.5 mm carwidge

guard column contzining the same packing material, A similar column may

+ *“Nevarts Stody Fo: S9E07AOPEN-GTBTAR | « . win o Boow 1+ Lmo < Paga 183
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2.0

3.0

4.0

3.0

Nevarts Siudy No.: 346-07/ADPEN-G7-0519A

be used if analyte and matrix peaks are demonstrated o be resolved
adequately. Since this is the initial colurmn usad, recovery of analytes mast
also be demonstrated, E

First Pump Flow Rate. A flow rate of 0.7'to 1.5 mL/min may be nsed for
this analysis. The normal flow rate is 1.0 mL/min, but may be lowered or
raised depending on the back pressure of the analytical columns duting the
eolumnswimhingﬁmwhmmmbmlumaremnnwdinm.

First Column Mobile Phase for CGA-173506. A 40% ACN:50% water
with 5-mL/L HOAc (fuobile phase 1)7is ‘used to elute the analytes
igecyatically from the first column.  Afies the analytes have eluted from the
first column, the mobile phase is immediately taken to 90% ACN:10%
watet with 5-mEL/L HOAc at 2 mL/min (mobile phase 3) for 5 minutes and
the flow raie of 2 mL/min is maintzined. After 5 minutes of pumping
mobile phase 3, mobile phass 1 is again pumped for 10 minuces at 2
mL/min. Prior to the next injection the 2-mL/min flow rate is lowered o -
§ mL/min for at least 1 minute, : :

Normal Retentioa Times for Columan 1 at 1 mI/min flow.

Lombomd .. . Ximef{min)
CGA-173506 10.0

An example chromatogram for the three analytes with the mobile phase and
conditions specified above may be found in the appendix a3 Figure 4.

Establishment of Switching Valve Times. The SB-CN cofumn i ejuted
with 1.0 mL/min of mobile phase | and the cluant from the colomn
directed o the UV detector set at 268 nm wavelength. Chromatograms are
acquired for thres replicate injections of the 1.0 pp/mL stindard.
Retzntion times for each of the analytes must be within 0.1 minutes for
each of tha three injections.” kf retention times arc not within 0.1 minutes,
the system should be evaluated and/or repaired before analysis it started.
The column should be timed for the volume of injection to be used for
anafysis, Retention values for differénd injection volumes will influsnce the
retention times. To correctly set the peak window, the same injection
volume must be used for timing as used for columa switching.

The peak uailing factor (0.05) should be lexs than 1.8 for all of the analytes
eluting from the SB-CN column. If excessive miling is observed,
replacement of the guard column is indicated. IF peak miling is still

= —Page il
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fo e, 1 i ¢l . . unsatisfactory, replacement or regencration of the analytical column is
e pat P i . . R

¥

Estabishment of switching valve times for the SB-CN colvmn should be

cotwrm . 32U aT0Yw  performed routinely afier any of the following -have occurred: 1) the
LI

3 ok w02 o+ - ccolumn has not been used for a day, 2) aew mobile phase is made, 3) any

AT mggesmofmmmumusmﬁmgmchudn?angpeakhmgmmpmm
T '« after the second column, or 4) injection volume is changed.

Sy o, A B ETE N3y Switching valve times for transfer of the elbant from the first column to the
s Y. - second columns are set 50 that the tansfer times will encompass all three
oo A=t .a . . -injections made during the column tming procedure. This is 2ccomplished
B R U'gd- by overlaying -chromatograms aquired during column Gming, The

R . Vg  switching valve initiation dme is'set w be just as the anatytical peak rises

\ w3 .+ ., . from the base line. The swiwching vaive return time is set be just as the

i e _,‘,.'" O pukuﬂcomubukwbmﬁne

6.0 Smndcnlum A46—mmm:=m1dwne.rzrx25—cm1mgth0b5($m)
uusedasu!esmmdcolumn for the analysis of CGA-1T3506. A

e IS & PR | _Sphmwrb ODS2 cartridge column has been used mccessfully for the
' analysis of CGA-173506 as the sedond column to chromatograph these

.+ 4 extracts, Thit eolumn has also been used successfully as a single coluran
- r._gmmamlynm
=iy L eit -e 70 . PumpFlow Rates. A flow rabe of 1 to 2 mL/min may be used for thess
% o~ . % .y .a. . -columns, Thanormal flow rate is 1.0 mL/min, but may be lowered or
. rﬁuddapmmngonmmkpmoflheanalﬁialwiumn.
CTIRTT e : Coor .
i L2788, Second Column Mobile Phase. ﬁcnwbd:pbzs:usedeO%ACN.SO%

e
) g I+ -+~ water with 5-mL/L HOAc (mobile phase 5) for both the singls column

, H :ystcmandtheoo[umnwimhingsym
.(-}'-: mmndootumnmdthcmndmlunm mobile phase nmybeconnected
dueulymmemtmn]emrmchmmamgmphmdudsandumcumg
Ty et e ;  mobile phase 3 in an isocratic mode to elute CGA-173506, thes using
FE R R nnhibp!nnlmmmmgiymmedmnpoundzmummmarnmﬂar
N - 3o .to that of the first column.
P P 5 I A LN A LA L
: Minimal interferences in control extracts and recovery of analyts from
N N IR fortified control extracts must be demonstrated to use this sigle columa
Ve e TEE 4 - .HP’LCsym ™ s
IR B U L TP Tle! Ry I LPPN R
- Novariis Study ﬁo.:-:ﬂgﬁmbﬁmﬂf-oﬁhﬁ'*' N ",',,-;: o ‘_.“"j‘;- = T F'.age184
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0.  Analysit of CGA-139833 and CGA-19215% (polar analyies)

1.0

2.0

3.0

4.0

5.0

First Column. A 4.6-mm intéenal diameter by 15-cm leagth with S-um
C packing material has been used successfully as the first column. The
specific column used is 2 4.6 X 150 mm Zorbax™ SB-CN column with a
4 X 12.5 mm canridge goard column containing the same packing material.
A simitar column may be used if analyte and matix peaks are demonstrater]
to be resolved adequately. Sinee this is the initial column used, recovery
of analytes must also be demonstrated.

Firgt Pump Flow Rate. A flow rats of 0.7 to 1.5-mL/min may be used for
this anakysis. The pormal fow rate s 1.0 mL/min, but may be lowersd or
raised depending on the back pressure of the anafytical columns during the
column switching time when the two columns are connected in sexies.

First Column Mobile Phase for CGA-339833 and CGA-197155.” A 20%
ACN:B0% water with 5-mE/L HOAc and 0.75-g/L NF,OAc {mobile plase

" 2) is used 10 ehute the apalylss isocratically from the first colurm.  After the

amalytet tuve sluted from the first column, the mobile phase is immediately
taken o 90% ACN:10% water with 5-mL/L HOAc at 2 mi/min (mobile
phase 3) for 5 minutes and maintained at 2 flow rate of 2 mL/min to

‘remove strongly retained analytes. After 5 minutes of pumping mobile

phase 3, mobile phase 2 is again pumped for 10 minutes prior to the next
injection. Note that the 2-mi/min flow rate is lowered to 1 ml/min at
least 1 minuts prior to the end of the chromatographic saquence to allow
flow rare equilibration.

Nermal Retention Times for Coliimn 1 at 1 mi/min flow.

CGA-339833 A
CGA-192155 9.8

. An example chromatogram for the two analytes with the mobile phass and

conditions specificd above may be found in the appendix as Figure 3.

Establithment of Switching Valve Times. The SB-CN column is eluted
with 1.0 mL/min of mobile phase 2 and the cluant from the column
direcied to the UV detector sat a 268 nm wavelength, Chromatograms are
acquired for three replicats injections of the 1.0 wg/mL standard.
Retention times for each of the anatytes must be within 0.1 minutes for
each of the thres injections. I retention tithes age not within 0.1 minutes,

Novarls Study No., 34507 /ACPEN-ST-03T3A — - Fags 185 '
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v .= .. thesystem should be Gvalu:.tcd aqdfor repaired before analysis ls Started,
- . The columa should be timed for the volume of injection to be used for
Janalysis. Retention values for dxft'crmx injectiont volumes will influence the

o reiention times, and the peak window may be st incorrectly.

T
g e w -
*} . The peak tiling factor .05 should be less than 1.8 for all of the analytes
cluting from’ the SB-CN column. * If excessive tailing is observed,
* ., . .teplacement of the guand column is indicated. If peak tailing is still
7 unsatisfactory, replacament or regeneration of the analytical column is
indicated. o

P g

_ "1™ " “Esiablishimedit f swiizking vatve times for the SB-CI column should be
w R .7 performed routinely afier any of the following have occurred: 1) the
calumn has not been used for a day, 2) a new mobile phase is made, 3) any

S suggestion of retention time shifting such as drifting peak height response

e s F(‘ et aftelx the second column, or 4) quer:uon valame is changed.

[ L] - . - - 5’1- RS - e - - . ] .
5o e B et T g valve times Boc transfer of the elvant from the first colum to the
= . % scoond colnmn aré set 50 that the transfer times will encompass all three
. ', injections mads during the colurm fiming procedure. This is plished
- by ‘overlaying chromtatograms aquired duting column Hming. The
. swimhingvalveiniﬁaﬁmdmeis'mbbeiﬁitaslhcmn!yﬁmlpeakﬂm
CoT ' from the base line. The swilching valve retum fime s set b just as the
. - _;;, peak tail comes back 1o base line. ‘
Cm oy et

L ‘6.0 Sccond Columns.  'A’4.G-mm internal diaméter x 25-cm length (Sum)
Prodigy 5 ODS-2 column is used as the second column for the amalysis of

G g v o both CGA-3I9833 and COA-192155. :

7.0 Pump Flow Raies. A flow raie of 1 to 2 mIL/min may be used for this
? column. The normal flow rate is 5.0 mL/min, but may be lowered or
nraiseddepmc[in,gonltu.-.ba’ckprﬂsureofr.h:znalytimluolumn.

., . .20 Second Column Mobile Phases.

*tTUr B Mobile phase used for CGA<339833 analysis is 40% ACN:60%
3 . water with 3-mL/L HOAc and 0.1-g/L. NH,OAc {mobile phase 4).
g T » - ’ . T : =
™ 1R 82 " Mobile phase used for CGA-192145 analysis is 40% ACN:60%
B S % water with 5-mE/L HOAG (mobile phase 1y,
(15 - . .
B T T S D
. . .Fiovars Stady Mo HESTADPEN ST B TaA — T
. g I L P .
b : . '
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P,

Aﬂoflhmespedzloondiﬁmumdisnmedtnmblemechmmwgraphuto
prepare mobile phases that may be used to resoive analytes from mamix
interference peaks if needed. Additionally, when starting with new columns, the
chrotnatographer may not be able 1o use the same mobile phases indicated in this
method for the SB-CN or the Prodigy 5 ODS2 columns. The following discussion
wﬂbeamlmﬂcﬂdmmbﬁﬂﬁngmbhchmmmmphywndiﬁonsfurm
columns, or provide an analyst unfamiliar with this method same insight into the

ial separation ch istics related to the $B-CN and the Prodigy 5 ODS2

P
columns.,

Chromatographic separadon and retention tmes are dependent on ACN
mmmﬂnnforallanﬂpcsmaﬂwmumsandanmmpoundsdompimd ina
reverse phass manner, Addidoraily, separation and retention time for CGA-
339333 and CGA-192155 rely heavily on amm inm on ¢ ion (0 16 2 g/L
of NH,OA) on both the Zarbax™ SB-CN tolumn and the Prodigy 5 ODS2 under
ecidic conditions (5-mE/L. HOAc). CGA-339833 and CGA-192155 retention times
on both colurms decrease as the armmonium fon conteatration increases whes the
acidity and ACN levels remain constant. The retention time effect of ammonium
ion concentration is greater for CGA-339833 on boih the Prodigy 5 ODS2 and the
SB-CN columa than CGA-192155. The difference in ammonium ion effect for
CGA-338933 and OGA-192155 on both these columns (SB-CN and the Prodigy §
OD52) is 50 great that the elution order of CGA-339833 and CGA-192155 can be
inverted. Additionally, CGA-339833 may not elute from these colamns in the
absence of ammonium ion. It has been found that alf of these conditions are able
1o provide stable reteation times for analysis when identified for individual
columns, .

10 Separations on the SB-CN Column. To find the proper concentration of

ammonium ion, it is easier to prepart a 20% ACN:20% water mobile phase
with S-mL/L HOAc, remové a portion of that mobile phase and add enough
NH,OAc to attain 2 2 g/L concentration. By using the gradient pumps to
mix these mobile phases, one can quickly identify the proper concentration
of NH,OA¢ 1o achieve acoeptable retention and resolution for CGA-3398§3'
and CGA-192155 on the SB-CN column_™

By using different concentrations of NH,OAc, the retention times for CGA-
339833 will move greatly, while CGA-192155 will move 10 a fesser extent.
Separation of CGA-339833 and CGA-192155 from each other, or from
matrix interferences, may be achieved by adjusting the NH,OAc and ACN
concentrations in the mobile phase.

Novartis §luay No.: 346-9 TADPEN-G7-0514A, * Fage 187
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Retention times for COA-173506 are affected mmmu]ly by NH,OAc.

L« Wheo using the 20% ACH mobils phase discussed in this section, the
. retention time for CGAC173506 i gréater ihan’ 20 column vofumes,

P i St 4. . we t however, xfmmodsmda:dsmusu:mumd\cmlumns CGA-173506

. . P T [ wmmnmuydumandmay mmferc with subsequmtmjecuonsusedfor
pr el T, v col :inmmgpurposu )

L Lt R oo e :

‘ U -0 SepamumsouODSCnlum Evaluation of ammonijum ion concentration
T 1 . .onODS eolumny- gives a more pronounced effect for CGA-339833 than
- a . at v COACL921SS. Asueorium ion effect was H5t notd for CGA-IT3506.
NOTE e e T B -

3.0 ammmntss—_cm.c_m;m

BN L3 vt L3 w0 . 7@ b Afer exended use of the SB-CN oolumn, it bas been found the peak shape

Pl egca Yalee vttt LY deteriorates. This is evidenced by wiling or split peaks found during timing
R A D % . ofthe SB-CN column. These columns have been successfully restored to
d. <o . . CF oA obmnongmalpakshapsfncraﬂzmlymbypnmpmgmm@ml.nf

100% dimethy) sulfoxide ﬂ:mugh the column with the flow reversed
.thmu;htbecolnmn_ L

” et AO’:LmniAnalym-' -7‘:-,"

P T -yl ey .-.r_ Ve e o

. : . Rewvayofmntyﬂanbemﬂumbymmﬁqucwhmmnmng
AR o 1 _._x: T uumyawmdm'nuunpmvedwmnmmnonmuhodbe
R T I T Iblbwdasmdmndmthunmwdmdmmbeusndmdgmeﬂmd
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Caval TR Amlmmﬁonmmuwmmnmmiﬂznd must be removed
from the matix by adding -ACN first, then mm::mngwmovethe
' amalytes from precipitated grass coextracts. This ACN rinse is transferred

Fohuoa i ET armwgllt T frmnthcﬂukandﬂmﬂaxkﬁ\mnnmdmthaquwusmm
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Chromatography is accomplished using automated equipment. A sst of
twelve samples will require 20 injections of extracts and standards at a run
time of about 30 mimuirs cach. An entire s&1 of extrcts can be injectsd in
about 10 howrs. This must be repeated for each analyte, thus total
chromategraphy time wili be approximarzly 30 hours, ‘

Data reduction requirés an additional 2 hours per analyte, or 6 hours for
one group of data.

Q D { Cateutat

MULTICHROM™ is 2 computer program in use at ABC which allows for data
acquisition, data analysis, results reporting, and information management, Peak
responses for -standards and sample extracts are measured using the
MULTICHROM system. The MULTICHROM system uses the ug/mL versas
pukmpmsemfonnampuﬁmcuwomdfmmthnmimupolamﬂw
concentration of amdytes in the extracts. “This value is then converted to parts per
nﬁ!ﬁminmesam{:bymmingmeﬁm!mmple_volnmmdﬂuﬁonmm
the initial sample weight into the MULTICHROM program  Multichrom
calculates sample concentrations according to the following equation:

p-jmrfomd- mg/szfwwzﬁmlemUx(dfluﬁmfmmd
. sample weight (g}

The dilution factor, it réquifed, is aleulated as follows. If a dilution is not
neaded, then a | is entensd into the calculation.

dilution foctor = LGl voline finl)

aliquot volume (ml)

Data from the MULTICHROM prograrn are theft entered into Excal® to caleulzte
the recovery of fortified samples. Recovery of the fortified samples is calculated
by subtracting the peak revponse for the control (average i more tian ons control
is in a sample se1) and interpolating the concentration in the extract for the fortifisd
sample. Recovery is then calculated according to the following formula:

¢ re - (pem Jound x 100)
Fpm fortified
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