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Reduction of purge and
re-equilibration times followin
gradient reversed-phase liquic
chromatography method
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$SEVWUDFW

3DQFUHDWLF LVOHW FHOOV VHFUHWH RKRIORR QM W WH [EW G
PHDVXULQJ WKH RXWSXW Rl WKHVRUKRKPIROMXGLVRR IGLQ & HW H
$ JUDGLHQW PHWKRG ZDV RSWLPL]HG URW HXEQ DR PL Q ¥ GSHH\E WFIH
OLTXLG FKURPDWRJUDSK\ /& $ VROXWKFDJRRQ ¥ BV DWR\GWW R
PLQLPDO SXUJH DQG UH HTXLOLEUD®WWR QQFHH\E KWL PWIV G IRHIQWW !
ZDV WHVWHG IRU SUHFLVLRQ WKH/\WKSBYHZBIQE VY KRUVKHQHBU
FKURPDWRJUDPV VKRZHG DQ LQFUHDVH L@XSKD/MLB HHID V(W B Q
LQ ODWHU H[SHULPHQWY DQG ZDV IRXIQ/\ \ERWPHH@ YL MHBW
VKRUW RI D UH HTXLOLEUDWLR QRW LIPGH WK DVRH DQREIUNY R M H® X
7KH RULJLQDO SXUJH WLPH RI PLRUEDVQBPNHB GIH® LIDQE WDK\

PLQ ZDV EH UHGXFHG 7KLV UHILQ& GXPHXWKR B[3 HO Q PEHH WW

DXWRPDWHG PLFURIOXLGLF /& PDVV VSHFWURPHWU\ 06 V\VW

 QWURGXFWLRQ

,VOHWYV RI /IDQJHUKDQV

7KH SDQFUHDV KDV WZR PDLQ IXQFWIRRFR\GH JHYVIXIODQV |
'LDEHWHY PHOOLWXV D FRQGLWLRRQS$WHKDIWFDQWFUAW DU BX UKW
LPSURSHU JOXFRVHORGUWERDWQRQWKH KRUPRQH RXWSXW RI
VSHFLILFDOO\ WKH LVOHWYV RI /DQJHWRDQW X GV \DIQL ¥ VARIDEQ v
SRVVLEOH WUHDWPHQWY ,VOHW FHOODQRDKBYXS IRXRI| GNK/M
GHVLJQDWLRQV EDVHG RQ WKH SHISOMLG HXK WKKH \S U RIBAKK H VLK |
FHOOV ZKLFK SURGXFH LQVXOLQ PRYWW SRR AN OR\E DRHROV

DQG ) RU 33 FHOOV WKDW SURGXFH SDQFUHDWLF SHSWLGH



$IWHU DQ RUDO JOXFRVH ORDG LRRFXOCAHODW WESWIRO®K D
WKH ILUVW RFFXUULQJ ZLWKLQ PLOQRWHR/XD RAQWXKERLDHB RQ & U
JOXFRVH OHYHOV E\ VWLPXODW L QIONERUKIHU RWVWAREGYHDWXLE
HQHUJ\ E\ JO\FRO\VLV JOXFDJRQ VWLPX\FRWHY WKE ERQDHE
EDFN LOWR JOXFRVH WKURXJK JOXFR@ MRIH GEEHRVGELV 1A X F DXIRWY
UHOHDVHG LQ SKDVHV WKDW FRQWWBEBDW XVKNHK WWZKRD B/H B WIL (VA X
ERG\ DW D ORZ JOXFRVH OHYHO &aSHO0 RUQHIOMLNHQWEW Z LGN
SDWLHQWY WKH ILUVW LQV XO LIQRPKRWHVDW IOR K WW GH M Q XV8 KVH\C
DQG UDLVLQJ JOXFRVH OBOYPOV]IGQQUDWBWLWDPH\GHSHQGHQW
WKH SHSWLGHVY UHOHDVHG IURP L VEHWWVHRO XY GHRXWWD @®I0]J
ELRORJLFDO UHODWLRQVKLSV EHWEHIRE QRXWMXW WHUQLNKOH ¢

SHSWLGHYV

&KURPDWRJUDSK\

&KURPDWRJUDSK\ LV D SURFHVV E\ ZKLFK RID[W XRJWH D IDTUXH. ¢
VHSDUDWHG LQWR WKHLU LQGLYLGXDWM PR XYRIGHIRWVTHXOQ QWP
DQG RU TXDOLWDWLYH DQDO\WHV Z2ZKDLGKDRBDVWHHS WKWHDMR )
SK\WVLFDO TXDOLWLHV RI DQ D QD OKMWHK URHF\DSNHREIVIDYSKQ\ /&L TIX\M
IRU WKH DQDO\VLV RI QRQYRODW EQHSRX QWGP SEILDAOK\URIUV B Q!

ELRORJLFDO PROHFXOHYV

,Q /& VI\VWHPY DQDO\WHV DUH LQMMBW HGFRQE PWK HZE HD
WKH\ DUH VHSDUDWHG E\ GLIIXVLRQ $WWH B XBHKLSB WRHM\D S D WW

FROXPQ DQDO\WHV DUH GHWHFWHG MXKPGUMHNDXWOX\WULHGE EXK D RPHDW



ZLOO LGHDOO\ VKRZ RQH SHDN IRUDQDBKWHQ RDVWIHNYKRZ® HJ

UHWHQWLRQ WLPH WKH WLPH WRDEH LG\HW B NWW GRRJI WHKU  LDEIMDF

/& V\VWHPV FDQ EH WDLORUHG WR DQ HRI}HHIQWM QRN WKF
VI\IVWHP WKH ILUVW RI ZKLFK LV WKH /& HRRIOXKP QG LEDRPOHIXNPHRLY/
VWDWLRQDU\ SKDVH WKH SRUWLRQ REOMKHR EFROXPHU BWKDYL
DQDO\WHYV 7TKH WZR PDLQ W\SHV RO DWN QVRIUP@IDU & KSOK\DH/ H DI
SRODU UHYHUVHG SKDVH 7KH VWDWLRQDU& SKRUKPRIVUBIYH L
FRPSULVHG RI QRQSRODU K\GURFDUERQOLER QSTHIGBNWRO H H GK
FRPPRQ K\GURFDUERQ WR XVH IRU WR&N DWQWHD PKRIQD BY SKBPINVWUE
DEEUHYLDWHG 3& ~ 7KH K\GURSKRELGHW\KRIZDGRDRQ DOAWYW GH
WKH FROXPQ KV\GURSKRELFLW\ LV DEHAMWIZWXQHWK HVIX®Q DLAQW H UL
PROHFXOHY DQG FKDQJHV ZLWK WRKH B KB IDQRO MQIDNE MWMOEON WK E
ZLOO SDUWLWLRQ LOQOWR WKH QRQ@SROMMNW R/QVIWKIHRQD K\GIYRE
DQDO\WHV ZLWK D KLJK K\GURSKRELEDRWW KH OWWDBH KRG DRR L
FRPSDUHG WR WKRVH ZLWK D ORZ K\W B RGBHKIREH. FALKMH  FRRDOWVARQ@ J
DW GLIITHUHQW WLPHV 53/& LV SUHIHWHVG EIRUDWKH \IRIBO DML
GHJUDGHG E\ WKH VROYHQWY DQGGEXNHHWR WEBRHQ H XK LAQU W & KRR

EDFNERQHYV

$Q /& SXPS GHOLYHUV PRELOH SKDVHURXJIK RMRGV W\IYOWA A
ORELOH SKDVHV XVHG LQ 53/& DUH RIWH ® F RWHL. @ R W3 RQHRIWD
S0RELOH 3KDVH $° 03%$ DQG QRQSRODU 3dIREL WH 13 KFOIR\PHS B0V L /3
RI PRELOH SKDVH ZLOO DIIHFW WRHH®WXWH WAKH KIHQD ERW 8 RW D

03% ZLOO FUHDWH D PRUH QRQSROHRO KBQ LIJQRE® FHAWHZWW K LK



WR GLIIXVH EDFN LQWR WKH 03 ITURAQXWHHVIWB® MRKQDBROKD @l
53 VIVWHP 03% LV D VWURQJ HOXHQW DRFG ORBRHPPR® ZRBINOH
SKDVHV DUH ZDWHU DFHWRQLWULXWUWD @ HWKELOROS KOOMH W M W/L

IRU D VIVWHP EDVHG RQ HOXHQW LVOWWHHDD FWKY EZR VW VDIQHG CKQRIZ

ORELOH 3KDVH *UDGLHQWYV

$QDO\WHV LQ PLIWXUHYV VRPHWLPR®Y YDLLPAHWRR ZLBEHO\ U DQ
ORZHU 03% FRPSRVLWLRQ IRU DQ HQWLN®@REZQDDXVWXH7XKHYH
HOXWLRQ SUREOHP ZKLFK VWDWHW WRDW LW VR Q YOW HHIW RAI R
IRU FRPSOH[ PEYWX WRWXWLRQ WR WKLV SUREOHP VBHHRBEELOH S
ORELOH SKDVH JUDGLHQWY LQFUHDYVHIKWEXWSWKHHQXND MR RJ RO
UHWHQWLRQ WLPH IRU ODWHU H@XWL@D M YBO\W K U VZ LHNOKXRAKHV

UXQ

$Q H[DPSOH RI D JUDGLHQW SORWWKRZZQW Q3 RYHU WLI

Example Gradient
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*UDGLHQW PHWKRGYV W\SLFDOO\ HQG DWD WL DKHER Q334 W/LKFD@\
UXQ EHJLQV EHIRUH WKH V\VWHP KW KH MWOQ WWMLQTXERQ E UWWR
FKURPDWRJUDP ZLOO VKRZ LQFRQVLVWHQEDEHWQMWHRDLORQV

PD[LPL]H UHVROXWLRQ DQG VHQVLWLYHWAOAMY XH S H B GRRL\Q U
FRQGLW2Z@®®WVZD\ WR SUHSDUH WKH V\VWHP |RMWKKHL WXQD/ KR K
03% DQG WKHQ UH HTXLOLEUDWH DWD 8 WHQW IPGINKRGGILGY ) RIX\
EHJLQV DW 03% 03$ ZKLFK LV DREODSW 3 FRP SWKHW

03% LQFUHDVHV IRU PLQ WR D O BIOXH B YRXWHK H Q FW K D\
VWDUWLQJ FRQGLWLRQV WR ORZH 03DRROPCS\RWH. W H RV Q W KRH® @V L
FRQVWDQW XQWLO PLQXWH WRSW PRZXWRH D QDIONWHQ MHQ M/
UDPSHG WR 03% DQG KHOG IRU PDRQ WHRODOXNY IDURPUW R B LR
WKLV LV NQRZQ DV WKH SXUJH RU PO XWIGXFWHMSVNBW PDRQG VKI
XQWLO PLQXWHV WR UHWXUQ WEBW WYKWW P \WIRQWRVE Q UDWL QYK I F
HTXLOLEUDWLRQ VWHS &ROXP QV HAK DO XR/IXWHHE @R O OE H H QY DLEH
WKH FROXPQ WKDW ZLOO FD XV HDYMHDM WHBQXUHP BDQW @\ VDID \§ |
FRQFHQWUDWLRQ RI DQDO\WH | RKIQG &RROX AR D QUKIDWO WRYH Q|
IXOO\ UH HTXLOLEUDWHG PD\ FDXRI) DVVKHIRQLQXEY DO XWMIQ W H
FDXVLQJ VHSDUDWLRQ WLPH WR L QFIW|HDD H WD EGILKH B I/F R HWKKQR G
UDSLG FRQVHFXWLYH UXQV ILQGLQXWKLIEBDRLRP VYREXRHWQLI

FULWLFDO

%DFNJURXQG ,QIRUPDWLRQ
7KHUH DUH PDQ\ ZD\V WR VKRUWHQ U¥ WIRLRUBUDWLRQ

UHFRPPHQGY FDOFXODWLQJ WKH PH E)\PXEGULIK)Y HWRIHVEKHDW LIR



FROXPQ YROXPHV DQG WKUHKH \WRAOKP RARCPHPH FDQ EH FDOI
IURP OHQJWK DQG UDGLXV RI WKH FRROOOPRRY YRW W KRR &RWQW HR

PP LQ GLDPHWHU VR WKH FD O FIXXDDWHR® FRDXVPQ YRBP/XP HK}
VIVWHP YROXPH LV WKH DPRXQW \RZIOHDXAICHU® WR B YWH QW HLPV E
DQG ZKHUH LW HQWHUV WKH FROXP®\ WKMHDVWKEZDAROXPH X
DSSUR[LPDWHO\ P/ 7KH PLQLPXP WFHD ®F X0 O WEHID WILRRRQ WHRHD\
SDUDPHWHUV ZDV P/ HTXDWLRQRXOWGRWDMNNH P/ PRLLQD XUWH V W

HTXLOLEUDWH WKH VA\VWHP
“—f-c'e s Baneak €4
C—f-ctet Ggrok UR1E WSareaa

2QH PHWKRG WR ORZHU WKH UH HTXRIgLEG G WW RQHW LLRHWI
VROYHQWY 'RUVH\ HW DO IRXQG W&DBH WHHEBXKHGLES DMWRLRQ
VLPSO\ LQFRUSRUDWLQJ SURSDQRYHDPXUDVRRW H® HD & KIBH\DHS \D X

IRUPLF DFLG DV D PRELOH SKDVH DMRGDBEEGYHSUVWHRSDIRGWHG Q

$QRWKHU SURJUDPPHG HOHPHQW WK D W LRDLE & BIWX\RHG VWAL F
WKH IORZ UDWH B6FKHOOLQJHU IRXRG WKBPMQ EWXWL QW B H®RZD
HTXLOLEUDWHG ZLWKLQ WHQ PRRIVEBV [DOMRRY HW\DWHIGR IE XV L

WKDW WKH V\VWHP ZDV QRW IXOOPHOXMMHMEUDWHG XQWLO DE

$QRWKHU UHVHDUFK JURXS &R\P HMFWN® RLQYVHVWQJIDARIE
WHPSHUDWXUH RQ UH HTXLOLEUDWRRKKU DARX P H RXHSEH QVAEKHDQWF F

FROXPQ GHSHQGY RQ WKH VWDWLRQD U HFKIIH\DH/ H&LQ UH HTX



YROXPH ZLWK DFHWRQLWULOH DV WK WHPBRUPWRGHIZBY D

IURP f& WR f[&

7KLY EDFNJURXQG OLWHUDWXUH SPAGYQEBVRIXUI BN B DM DRX
HTXLOLEUDWLRQ RSWLPL]DWLRQ QURFHIW VO BRIR HD & G \WXKIH V B UK
03 DQG FKDQJLQJ IORZ UDWH ZLOYHSDNV EW LRWOHGRU QG WXKW L GI

RWKHUV VXFK DV WKH EDVH UH HTXNIOREHK D W R Q HWAHP BIHD QREQ M

7TKHVLV *RDOV

7KH JRDO RI WKH SURMHFW ZDV WIRRGHIRQHNB @ LD $UDB G
RI lUDFWLRQDWHG SHSWLGH VDPSORQHFHRPS WEH WG RWHKLYJIH
ZLOO EH XVHG IRU VXFFHVVLYH VHIDYWHD DAL YR UWR RLINU K9 F DI
WR PLQLPL]JH WKH RYHUDOO H[SHHWM/RRQWDG WHP K RISMAH WK E
RI FKDQJLQJ WKH 03% IURP WLPH = WHKH | MWWYXHHRGLQH) IHIT X L
WLPHV KDG QRW $V FDQ EH VHHQ LQ ORIXIKHHJ W KRADKQH WHK MV LTI
VHSDUDWLRQ WLPH VR WKHLU R&EWQP LWWEKW LARYOH UD O LRAHLF IDC
7R SHUIRUP WKLV RSWLPLIDWLRRQWKIHP MDBHDW LIRUHDL @ QG 8 |

RI VDPSOH SHDNV RYHU PXOWLSOH HRSHMWHWKRGQ VZRU MV RH DADX

ODWHULDOV DQG OHWKRGV

ODWHULDOYV

+3/& JUDGH DFHWRQLWULOH IRUPLF DRALKG DWQRSP JEOLXIPIDI R
$OGULFK 6W /RXLV 02 6RPDWRVWDKHHKPZOR SXDEGKBV&E 10t
ZDV FRPSRVHG RI GHLRQL]J]HG ZDWHU ZID/MGKS LW LYRU P QRS DORLYS Z

DFHWRQLWULOH ZLWK IRUPLF HDRIRE DWQ G QV DRBOSW RALW B W1



SUHSDUHG LQ D —0 JOXFDJRQ DQGQ ZLONKRPDWHRY WAOL@NVIRC

RQ WKH /& ZHUH GHLRQL]HG ZDWHU
,QVWUXPHQWDWLRQ

$00 H[SHULPHQWVY ZHUH FRPSOHWHG RQ R WWWRNPDQ 6
%HFNPDQ &RXOWHU ,QGLDQDSROLVQW PRROXOBILQRQGI D 8969
GHWHFWRU 7KH VROYHQW PRGXOH ®IJHE&DWRRZB R EER® O §iik DV
ZDYHOHQJWK RI QP ZKLFK LV DEQRSHSVELBEHNPIZ&H ER/@GRRI
ZDV D :DWHUV $WODQWLV UHYHUVHG SKDVHL®&RUBR @$P Q7 K B
GLPHQVLRQV ZHUH PP E\ PP ZLWHK \DHUPQREDRIWH. FQ HH G LT

7TKH LQMHFWLRQ YDOYH ZDV D PDQXD @ D PSSFOUHNOIRRVHRE MWVYRRIO X ® |
OHWKRGYV

.DUDW VRIWZDUH FRQWUROOHG W& HG WD V 3PN DIUEH BR
KHLIKWYV ZHUH FDOFXODWHG E\ WKHVVKRHWGDDW 7RHPIGRZIRU
HISHULPHQWYV ([SHULPHQWYV ZHUH FRESOHWH R DMW LWORORCP JW B
HPSOR\HG 03% IRU PLQ LQFUHDVHPWR KROZ%NI RYHUPLC

03% WR 03% RYHU PLQ KROG IRRU PLEB% IROBB% WPLQ
KROG XQWLO PLQ
JRU DQDO\VLV RI FKURPDWRJUDSKLF SHWKRHFUBODAWMWMH LV
VWDQGDUG GHYLDWLRQ 56' RI HLWWHOUHYNDWKDWHD RZWSH DN

FRQVLGHUHG UHSURGXFLEOH 56' ZDV FDOFXODWHG DV

“—f-c'e U 45 & IMJ% érar"

2c0ax08x x



SHVXOWY DQG 'LVFXVVLRQ

$V WKH JRDO RI WKH SURMHFW ZD VWW R HJUHGIX V¥ H SIDKIHD W/ IRRA
SHSWLGH PLIWXUHV D UHOLDEOHOMCPHWKRBG MTKHVIW K®ICH YR EW
DOUHDG\ EHHQ GHWHUPLQHG EXWVWK® WU B PG WHGHWRL B
RSWLPL]JHG )LUVW WKH HOXWLRF®RIIFEHUQMY ZNDKH | RZ B GV DIKS-
LQLWLDO H[SHULPHQW ZDV FRQGXFWHGEWWKISWDW BVONVHG PL QKL
UH HTXLOLEUDWLRQ VWHS WR ILQWEKHWZALHH@ WRRY HEX WH Y M
WKH VDPH VROXWLRQ )URP WKRYVHMHMXE W\W WEHRPDRV Y AWIHCG Y\ 4/

WKH ORZHVW WRWDO WLPH ZLWXQVBWDODWHRGIVUXYNVHQW EHWZHL

(OXWLRQ 2UGHU RI *OXFDJRQ DQG 6RPDWRVWDWLQ

'KLOH WKH PDLQ H[SHULPHQWD ®RSRDPOLRL QUKD FSH\R KRG WW
HOXWLRQ RUGHU RI WKH WZR VDP S8 HFDSHBWWYGW VY Q J® XA & [
GHWHUPLQHG 7R ILQG WKHLU RUGBUY R VDY FOHRRR 25 R GHIHE
DQG UXQ ILYH WLPHV WKH GDWD FROW M FDWHI® ZDH/ XVW 8 QWR_ F
6LQFH WKHUH DUH RQO\ WZR SHS\WDG R\ M \K-DG5 LMPRWEKH. W B V R/M |
EHFDXVH WKH UHPDLQLQJ SHDN LW UXDHE/WEHHH G KR HEOHK W IKRIQ
WKH JUDGLHQW PHWKRG ZDV QRW DR WHWHGHMWH Q @\L R [5 MALPRH
JOXFDJRQ ZLOO UHPDLQ FRQVLVWHQWKRE\D D G KR DMPRIQ\D P
WKH JOXFDJRQ RQO\ UXQ ZKLFK KDFPLMXWE@MHBWLIRMDONWN Bl
DURXQG PLQXWHV DQG D SHDN @G RPHQXRVWKH BIBJIH EKHHVEZ A
SHDN KDV DQ DEVRUEDQFH RI DERKWOXFDEOH UHFRAQWLRY W

ILYH FRQVHFXWLYH UXQV



Individual Glucagon Run
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JLIXUH *OXFDJRQ (OXWLRQ 5XQ U XQXWRJRWHRIDPALVDIHR QWAD |

wWLPH 7KHUH LV D VDPSOH SHDN EHWZHHQ DQG PLQXWHYV

7TDEOH SHWHQWLRQ 7LPH 'DWD IRU *OXFDJRQ

—+ S T—te—c'e (ot
S uévTu
t uaviu
u uavsy
v uavsy
Wi uavsy
“17f %ot uaviu
—fetf"T f7<f—<'e rarryzuz
fect—f2Z ratt{




7KH GDWD LQ 7DEOH VKRZV WKDL\WHVRW DOXEDIRQWHWHQ
PLOQXWHV /RRNLQJ IRUZDUG 7DEOH IR RZR/HWKHR UHWDHOQ W HRS
DV PLQ DQG PLQ VR WKH RPDWWR \B\W D W IPQX\D\Q G RV H VI

PXVW EH JOXFDJRQ
(VWDEOLVKPHQW RI D OHWKRG

JLUVW D FRQVLVWHQW JUDGLHQKWH® HYRKRIGF RIDE HAFR \E H'Y HH\
VHSDUDWLRQV RI VRPDWRVWDWLQ D®GQIOXH O OXY K ¥ WH § DQV .
03% DQG D PLQXWH UH HTXLOLEUDWIXR® VW HKR ZDMWD 03 %
FKURPDWRJUDP RI WKH WZR DQDO\WHW ZHM® ERMKQ RQY B U\ D/GIC
PLQXWHV 7KHUH LV D ODUJH LQM HDRWGL RQVR B ¥ N (BM IRKWBINPE W
PLQXWH DQG PLQXWH 7DEOH VEREZWN WWHDU HDWQBQI\HIRND KWL

IRU ERWK DQDO\WH SHDNV RYHU DOLUYH YGIBW WHWELRE YL KGN\ IR



Initial Gradient Tests
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WZR DQDO\WH SHDNV EHWZHHQ PW@XVGHD VDIV RUGRW HAH RIOW

D[LV 03% SHUFHQWDJH LV GLVSOD\HGRRQ WX H WRWW H @ [QLNVQL
WKH VHSDUDWLRQ

7TDEOH &KURPDWRJUDSKLF 'DWD RI WKH $QDO\WH 3HDNYV
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$V FDQ EH VHHQ LQ 7DEOH D QIQRW H ) bI\WEHMZHRHQ WL
FRQVLVWHQF\ LPSOLHVY WKDW WKH UH BKWV¥LE LBDUW KWIL\R @ HMLKRK
VXIILELHQW WR UHWXUQ WKH V\WMH® KWHRQIHJ WWIL DO ERIDEL W, OF
WR WKH UHWHQWLRQ WLPH WKH58HDEHMWZHHQDQG KHQGKWYV |
ZKLFK DUH VLJQLILEFDQWO\ KIW K B'HDWKDWQH® K H Q G CKLHPL J K
LQFUHDVHG WKURXJKRXW WKH UXQW LTKL\E i H.IY HD QUR\Y QE WIK@IW

FRPSOHWHO\ IOXVKHG IURP WKH V\VWHP DIWHU HDFK UXQ
(IWHQGHG 3XUJH 7LPH

%YHFDXVH WKH RULJLQDO JUDGLHQWVWK&RHZBIK DQ@QHIDQB IMADW
HDFK FRQVHFXWLYH UXQ WKH SXUJH XWH WBV H[WHQGMIGVI U
WKH SUHYLRXV H[SHULPHQW VXFFHVVGWYH WHRSOHDWURQYH H L
ZKHWKHU WKH UH HTXLOLEUDWLBRVVWMSLADYV QRIQIWH@R X BKV A
7KLV H[SHULPHQW ZDV DOWHUH® WRVWHWDW WK R @X\UV B PV8 OFHH
VHSDUDWLRQV VDPSOH VHSDUDW L RQM KHHUFRV DROQWH U Q DXANUHHG A
WZR RYHUODLG WUDFHV D FKURPDWRDWDLE) RIDP JOKRARDXIR Q@ YR

EDVHOLQH EODQN UXQ 7KH WZR D QDRL\@XHWHH/DDNY C U H FRHMWX X\H:



Comparison of Sample Run to Blank
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JLJIXUH &RPSDULVRQ %HWZHHQ 6DPSOH DKHE OAQBIQWK R K Q RRY)
EOXH UHSUHVHQWY WKH VDPSOH UQDH DUOHS WHK\HH Q MQMH WHKKHR EZ@ I
DIWHU WKH VDPSOH 7KH JUDGLH\WPH WERW DV DKRZQKRIG \OI
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PHWKRG

Gradient Method for 2-Minute Flush
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2.75-Minute Re-Equilibration
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