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SM-FL Overview &)

= Implementation of the ACQUITY Classic fixed loop injection
technique on the new Common Platform SM

= Most parts not specific to fixed loop injection and post
Injection washing are the same as the SM_FTN

= 18K psi capable

= Lower dispersion

= Reduced carryover

= New Wash Syringe drive
= Updated valve manifold
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SM-FL (Fixed Loop)- I-Class Only G Derstcpraant

VDD
from SM Classic
R-Carriage
Assembly 18K Inject Valve
SM Syringe
L / Assembly
Peek Needle

Classic Style
Injector Seal /
Needle Wash
Housing Assy.
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SM-FL: Injection Port

= |njection port moved to front
of SM-FL

-
-
-
-
-
-
—

= Needle volume reduced

= New routing of needle in
sample manager

-
-
-
-
-
-
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SM-FL: Injection Port B - ceveioomen

Same function different position.

IRYERRNN

"
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Wash Block- Needle Wash Function 2 ik, D

Sy

Wash / Inject Block Internal Detail

A
Puncture Needle
Wash Range
~11.25mm
INJECT / WASH \
PORT A
Sample Needle
Wash Range
~34.25 mm
BPR HOLDER
WASH BLOCK !
FRAME ! Needle Tip Position
~/1 mm iti
/ / In Seal Position
Y Needle Overdrive
FLUID INPUT LINE Area ~ 5 mm

WASH / INJECT BLOCK
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Wash Block- Pressure Assist Function

o

Wash / Inject Block Internal Detail

A
Puncture Needle
Wash Range
~11.25mm
INJECT / WASH \
PORT A
Sample Needle
Wash Range
~34.25 mm
BPR HOLDER
WASH BLOCK !
FRAME ! Needle Tip Position
~/1 mm iti
/ / In Seal Position
Y Needle Overdrive
FLUID INPUT LINE Area ~ 5 mm

WASH / INJECT BLOCK
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Seal Port O-Ring Replacement 2, it Boonbiosie

Needle
wash
housing

i
Needle
wash
seal port

O-riNQg = g

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.



% Global Training

SM-FL: New Sample

'/ & Development

= New default needle volume o

'?fr' 1 \ Res F % IR
[N L
= Needle volume reduced fzw’r\kvg e

- - '1.._. -1 & :F:{ -IE-:.,,'-; i’
= New fittings for Needle and "\ s/
SN

VDD hy St

= Available Sample Needles
—PEEK (Available Now>
— PEEKSII
— Steel
—FEP

© 2012 Waters Corporation. All rights reserved.
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SM-FL: Inject Valve N v g

& Development

= |nject Valve
— 18Kk psi compatibility
—New rotor

o Pod not
Interchangeable with
ACQUITY UPLC

—Minimized dispersion
— Improved carryover

= New sample loops
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& Development

New sample loops

Pre-swaged to
prevent poor
installation

Smaller o.d. tubing
with more
consistent i.d. for
better loop to loop
consistency

Better carryover
performance due to
hypo fitting
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SM-FL Component Overview

>

Vacuum Pump

Wash
Syringe Drive ASSY
(Direct Drive)

Valve Manifold
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Wash Syringe Drive Assembly

Strong

wash line 4'

Strong wash S

fitting

Upper -lx__

mounting — L
bracket .

Wash
syringes

i =

=

—

Knurled
SCrEws

7 A )
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Weak wash
line

Weak wash
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I-Class SM-FL Interactive Menu

A ACOUITY UPLC Console {Local) - [Sample Manager Interactive Display]

= ACOUITY UPLC System | - i Masirtai
anliel  Configuie  Mainlal Troubleshoal He @ Power &
= Binary Solvert Manage o e . vt
Irteractive Diplay
Performance Sample Loop
= Sample Manager T
Irheractive Display Samphs Synnge N @
Aetaiy Mechanism e Injection
+ TUWY Dretector \ Walve fop Flow
+| Cohenn 142 psi = m Inject }
Flots i
W antenance Counters ] Conrol
o0t
Logs Wazh -
Seleet ( ﬁ m
5 - SARPLE
Binary Solvent
Manager E + ’ Hamss
& Home II":I Stiang o Homa Neadis
| & ' Esih L
54. 200 0.0%g
- COLLN
E ' g:uul
- ¥ aiCoed
u i 4 - o
Extended
SN DZ2003132115735
REOOM  piercing Haadla
=== -
O System Stabusz < 1 g::z: 0.0% 0.0%
Sample Manager; Prime; Springas power Power
L e 269 226 238
of  °C  Off %
‘Wake
| Pun Time: 0.6 min 5
0.0
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Sample Manager Injection Methods
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= There are three Iinjection technigues available with the
ACQUITY UPLC™ Sample Manager

— Full Loop
— Partial Loop Using Needle Overfill (PLUNO)
— Partial Loop using pressure assist
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F u I I LO O p ¥ ‘,: 9;'\‘ & Development

= Should be chosen whenever accuracy and precision are the
primary concerns

= |t is the same injection technique that has always existed in
HPLC injectors

— Shares all the same advantages, disadvantages, and operating
constraints.

= No flexibility in injection volume without changing the loop
= Customer should design QC analysis to compensate

— Standard same concentration as sample
— Dilutions made to reflect constant injection volume
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Partial Loop — Pressure Assist &)

= Should be reserved for the following situations only:
— Where analysis time takes precedence over any other concern
— Where the sample volume is very limited

— When sample dilluent is different then initial condition mobile
phase (stronger organic content) and the dilluent has a
noticeable effect on the chromatography with the PLUNO and
Full Loop modes

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.



Partial Loop Using Needle Overfill Mode £ ciobai Training

L % & Development

The best general purpose mode for partial loop injection

Provides optimum performance when injection volumes are
kept within a range of 20 — 75% nominal loop volume

It provides the best partial loop accuracy, precision and
linearity for a wide range of samples including
— strong and weak acids and bases

— hydrophilic and hydrophobic compounds.
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ACQUITY UPLC™ Loops available

1 uL

2 uL

S uL

10 uL (STD)
20 uL

50 uL

100 pL
250 ul
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Full Loop and Partial Loop Mode
(Both with Pressure Assist)

L Global Training

S &%y & Development
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Full Loop and Partial Loop o i

= Similarities
— The same basic delivery mechanism to the sample loop
— Both use Pressure Assist function to keep cycle time down
— Both surround the sample bolus with air gaps

= Differences

— Partial loop (PA) uses only the amount of sample programmed
into the injection volume field in the sample set (or sample
list)

o Air gaps are injected unto the column

— Full loop uses extra sample to flush the loop before the loop is

filled with sample and ignores the injection volume field
o Air gaps are not injected unto the column
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Full Loop Injection Sequence - Step 1 Q) = -oveoomen

Step 1 : Air Gap, Sample,
AIR GAP Post Overfill SAMPLE Pre Overfill ~ AIR GAP Overﬁ” Volume ASpII‘atlon

" )

SYRINGE

/

FROM VIAL

MOBILE PHASE FROM PUMP
MOBILE PHASE TO COLUMN

Sample Volume
Mobile Phase

Air Gap

Weak Needle Wash

© 2012 Waters Corporation. All rights reserved.
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Pressure Assist Injection Sequence - Step 1 Qs = Development

Step 1 : Air Gap, Pre-Air gap,
AIRGAP _ SAVPLE AR GAP Sample, Post-Air gap Aspirated.

.

SYRINGE

FROM VIAL

MOBILE PHASE FROM PUMP

MOBILE PHASE TO COLUMN

Sample Volume
Mobile Phase

Air Gap

Weak Needle Wash
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Full Loop Injection Sequence - Step 2 Qs = Development

Step 1 : Pressurization to 150psi
AIR GAP Post Overfill SAMPLE Pre Overfill ~ AIR GAP occurs and air gaps are
compressed, Sample IS
positioned, loop is overfilled

SYRINGE

FROM VIAL

MOBILE PHASE FROM PUMP

MOBILE PHASE TO COLUMN

Sample Volume
Mobile Phase

Air Gap

Weak Needlewash
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Pressure Assist Injection Sequence - Step 2 Qs = Development

Step 2 : Pressurization to 150psi

AIR GAP SAMPLE AIR GAP OCCU I‘S and aII‘ gaps are
N y compressed, Sample IS
N positioned

SYRINGE

From Wash Station

MOBILE PHASE FROM PUMP
MOBILE PHASE TO COLUMN

Sample Volume
Mobile Phase

Air Gap

Weak Needle Wash
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Step 2-Pressure Assist Function

Wash / Inject Block Internal Detail

A
Puncture Needle
Wash Range
~11.25mm
INJECT / WASH \
PORT A
Sample Needle
Wash Range
~34.25 mm
BPR HOLDER
WASH BLOCK !
FRAME ! Needle Tip Position
~/1 mm iti
/ / In Seal Position
Y Needle Overdrive
FLUID INPUT LINE Area ~ 5 mm

WASH / INJECT BLOCK
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Full Loop Injection Sequence - Step 3

Step 3 : Sample injection, inject

AIR GAP Post Overfill SAMPLE  Pre Overfill  AIR GAP valve is Switched1 Samp|e loaded on
column
S ~ ! Note there is only Sample in the
MOop when the injection occurs
< Y

SYRINGE
FROM VIAL

MOBILE PHASE FROM PUMP

MOBILE PHASE TO COLUMN

The injection sequence is then
Sample Volume
Mobile Phase followed by weak and strong
Air Gap
Woa Meedlewash negdle wash purge of the N
entire sample manager fluidics
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Injection Loop Contents- Full Loop

b Y

Sample
Loop
Weak Wash < I Mobile Phase
_ ample Sample
Air Gap l l Air Gap ‘
Sample :

1.5 X : : 1.5 X

Loop Y Volume Injected v Loop

volume volume

Overfill Factor 1 to 4
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Partial Loop Injection Sequence- Step 3 Qs = Development

Step 4 : Sample injection, inject

AIRGAP  SAMPLE  AIRGAP valve is switched, sample loaded on
column
- ~ J Note: there is Sample and weak

ash in the loop when the injection

SYRINGE

FROM VIAL

MOBILE PHASE FROM PUMP

MOBILE PHASE TO COLUMN

The injection sequence is then
Sample Volume
Mobile Phase followed by weak and strong
Air Gap
Wear Needle Wash needle wash purge of the
entire sample manager fluidics
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Injection Loop Contents- Pressure Assist Gl & bevelopment

Sample

Weak Wash Weak Wash
Solvent Solvent

Air Gap

Sample Loop

< .............................................................................................................................................................................................................................................................................................. >
| Volume Injected '

v v
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Sample Pressure Trace- Full and Partial Loop with i
Pressure Assist -

Injection OCCUFS\ Strong Needle Washpeak Needle Was

160.00 \ /
Sample transport to Lo
. _ Flush Need|
- Pressurize Needle and Loop
] Pre Inject Wash
_ 80.004
= Needle
B0.00- discharge
40.004
Sample and Air-gap withdrawal
20.004
(longer for Full Loop)
]
EI.%EI EI.I'IS EI.IED D.|25 EI.IBD D.|35 D.lilil D.|45 D.:SEI EI.ISS D.éD IZI.IES D.I?'D EI.I:'S

Minutes
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Partial Loop Using Needle Overfill Mode
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LN

14 & Development

= Step 1l
— Sample Loop is in the Inject position

— Sample Syringe draws an air gap and the sample volume plus 15ul
o We call this the Buffer volume, 14uL pre and 1lul post volume

/f:\/ﬁ\\ Weak Wash Solvent

2
Air Gap
I::Jd SAMPLE 1®
3 Loap a .-’
Q/ SOLYVENT TYPE
— Nk Wash Solvent
. 4 .
Mohile Phase To Alr Gap
From Pump Column | = Buffer volume
Sample S ——
INJECT WALVE e Mobile Phase
INJECT POSITION
= = = [nternal Valve Passage
Y =0.100uL |
volumes Represented are
P SAMPLE
not to Scale
SAMPLE SYRINGE

COMPANY CONFIENTIAL — For Internal Use Only
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14 & Development

= Step 2

— The metering syringe pulls the sample Inject Valve.

F ost-Yolume Buffer Sample = P re-Waliimea Riffer Air Gap =

=1 uL 1ul = 14pl 1wl

Weak

Wash
Alr Solvent
Gap
SOLVENT TYPE
. Weak Wash Solvent ; :
Y Air Gap
To — Buffer vVolume P
From Pump Colurmn — Sample
= Mohile Phase
: = = = Internal Valve Passage
sletotet INJECT WALVE = 0100uL
Saterets INJECT POSITION volumes Represented are
not to Scale —
SAMPLE [;E; S AMPLE
SYRINGE

COMPANY CONFIENTIAL — For Internal Use Only
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=Nl

‘W\h & Development

=  Step 3:
— The valve actuates bringing the sample loop into the Load position
— The sample syringe pushed the sample back towards the needle

Alr
Gap

Alr
Gap

SOLVENT TYPE

Weak Wash Solvent
Frai To Air Gap
Pump Column Buffer “olume

— AN E
INJECT WALVE e MO blE PhASE
LOAD POSITION

- = = |Nternal Valve Passage
% =0.100uL

Yolumes Represented are L |
not to Scale SAMPLE
SAMPLE SYRINGE

COMPANY CONFIENTIAL — For Internal Use Only
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=  Step 4:
— Only the volume selected in the method is back loaded onto the Sample Loop

8
& :

'3 2
! % Sample
in Loop
. 4 1
Alr
Gap 5_ o _5- SOLVENT TYPE
C::} weak Wash Solvent
Ajr Gap
. Buffer Volume ' g
i — GEME P
From 1 ———— Mabile Phase N
Flump Column| === Internal valve Passage
W =0.100uL
INJECT VALVE volumes Represented are
LOAD POSITION not to Scale
sAMPLE | |

SAMPLE SYRINGE
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N
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=  Step 5:

— The Inject Valve actuates bringing the sample loop into the “Inject” position
— The sample is loaded on to the column

Alr
Gap

Alr

sample in
Gap

Loop

SOLVENT TYPE

Weak Wash Solvent

Alr Gap ,
From { To Buffer Volume AR

Sample
Fump Column Mohile Phase

= = = |nternal vValve Passage

INJECT I"-"'.“&-l—l\""l’E Yolumes R\épzrenséitneu;are
INJECT POSITION

not to Scale

SAMPLE

L |
SAMPLE SYRINGE

COMPANY CONFIENTIAL — For Internal Use Only
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Injection Loop Contents- PLUNO Gzsy & Development

Sample

Mobile Phase Mobile Phase

|

Sample Loop

< .............................................................................................................................................................................................................................................................................................. >
| Volume Injected |

v v
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Sample Pressure Trace- PLUNO

% Global Training

&%, & Development

120.004
1000 Weak Needle Wa
100.004
a0 1] Strong Needle Wa
50.004
7000+
f0.004
= Flush Needle
0 Needle
30,00 discharge
#% Sample withdrawal and transport past Loop
10.00-1 l
0.004
-10.004 ) /f/_/_’_m
-20.00+ r

COMPANY CONFIENTIAL — For Internal Use Only

T
0.40 0.45 A0 054
Minutes

Injection Occurs
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Sample Pressure Trace- PLUNO &)

200 Push Sample into

it Loop
1.00%

u.sué Pre- .
:S@ﬂmﬂep\.r Withdraw sample . W

0.004

4 L . Vi b
f Glf*p v allgquotl U\ﬂ W
/

-0.60]
' Pull Sample up past
Loop

k=]

-1.00]

1501

-200]

-2.50%
-a.uué
_mf Injection Occurs

-4.00]

B e j re~r~rrrr~~+~1r "~ 1 ~~+~T1* -~ ~[ 7 ~+~—+~[7/ T[T T T e T
nog o010 042 044 016 018 020 022 0M 02 02 030 032 034 038 038 040 042 044 046 048  0AD 0A2
iinLtes
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Partial Loop Using Needle Overfill Mode £ ciobai Training

L % & Development

= The best general purpose mode for partial loop injection

= Provides optimum performance when injection volumes are
kept within a range of 20 — 75% nominal loop volume

It provides the best partial loop accuracy, precision and
linearity for a wide range of samples including
— strong and weak acids and bases

— hydrophilic and hydrophobic compounds.
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Sample Manager - Injection Modes S ctovar Traiing

i/ & Development

Sy

Loop Partial loop with Partial loop Full loop mode Automatic
volume needle overfill (pressure assist) R ded awverfill
mode mode scommende: factor
sample injection
Recommended Recommended volume (pL)
sample injection sample injection
volume range (pL) volume range (pL)
1L 0.2 to 0.75 Mot recommended 1 5.8
2 pL 0.4 to 1.5 Mot recommended 2 5.6
S pL 1.0 to 3.8 Not recommended 3 5.0
10 pL 2.0 to 7.3 2.0 to 5.0 10 4
20 pL 4.0 to 15,0 4.0 to 10,0 20 3
20 pL 10.0 to 37.3 10,0 te 25.0 20 2
100 L 20.0 to 75.0 20,0 te 30.0 100 2
230 pL 40 to 150 40 to 125 230 1.5
Criteria for partial loop modes: R*: = 0,999 Area %BRSD: = 1%
Criteria for full loop mode: R%: = 0.999 Area %RSD: < 0.3%

Limitation: Using 100-pL sample loops with 250-puL syringes, the injection linearity is restricted
to 60% of the loop volume. The linearty for other combinations 1= 75% of the loop voelume.,

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.
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Needle-Wash System
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Diagram of Strong Wash Function

& | 7 | & | 5 4 | 3 z ]
o e e e e
STROMG WASH SYRINGE DIAGNOSTIC TEST | TE |
TIT TT |
| ] |
|
T13vOD |
P | L |
W] £} 2 s e vy | |D
w 3 | Ti4
& | HETERING SRINEE WALVE || — |
| 3-WAT AOTARY VALVE |
T3
| JiAl |
WASH SELECT = |
| VALYE
— IWSH SLC VLW | —
| IEMERGT ZEDI — :
10 MO
= COLUM l L5 |
FACK l SAMPLE — |
PUMF | SR I NGE =
™ ' | |
ALL LEAKE |NTO =
C ™ IMJECTION VALWE | T i soLvenT Debagesn | (o
Tz o LEMCTRAY G e !
_____ ' T13 O P |
| TR T 3 1|
T8 PR WEAK |
| SOLVEMT OEBASSER |
WAL RATH e
PR TURE l i =3 Wy W WL 0 |
1 AT B T AR | = R D1 T20 |
T24 TS =l |
[ b= I
| —l
| —] I
|
| WASH BLOCK = 1] |
| WALVE L]
B | WSH BLK LY M=
| \DE -ENERGI ZED
| Tig |
| |
| T '
WASH_BLOCK |
ASEEWALT | T2
— Ttfa.. 1t | —
| fim ] fim ] [~
11 ' WASH ETRINEES ' B e MO FoRT
| | MC. - OPEN WHEM EMERGIZED
| | MO - OPERM WHEM DE -EMERGIZED
| | WEAK WeSH - DE-GASSED
ETROMG WAEH - DE-ZASSED
A | I = R ] i
L O B N 1
______________________ Py et B 57 ] it R
ALL WASTE |MTO 3 L E BLE Br Tee £ e [
WA M ORIF TRAY i ALL LEmKT FLON IMTO FLUIDICS LT il ML) P | SLHEMAT | Lo
TRAY LEAK TRAY Herr ki won siemial  FLUIDIC, GROOVE
_____ o e I S ST o R
Ly e v [ JIE000584
o o e T R [T oz [mer Tmd
g 7 & 5 4 3 = | ]
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Diagram of Weak Wash Function

g | 7 | = | 5 4 | 3 z ]
e e e
WEAK WpASH SYRINGE DI AGHNOSTIC TEST | T |
Tz 7 |
| P |
|
I T1avon, L. |
] I e vy | |D
T14
WETERING SYRINEE VALVE || = I
Tl | WS | peresy
| 3-WAY AOTARY WVALVE |
LE] R
| 3rA zig|p '
: WAEH SELECT i |
| VALVE 1
— UWSH SLC WLy i
| \DE -ENEFB| ZED
|
10 | [} ol S
COLUMY ' LIS |
FACK ! EAMPLE — |
PLUMF | VA |MBE -
. F | I
ALL LEAKS INTO =
o & it INECTT O ALV b | e 2t e saL venT enceer | C
N TR v | Tzl | . |
TI13 ] b |
| T2 — 18
T FROM WEAK |
| SOLVENT OEGASSER
| WEar Eamh = |
PUNCTURE FACEE i 5 T3 A B N e |
1 AND EaD.5. ASSEMWBLY | = (OB CERERT | T 120 |
T24 TIS — |
| = |
|
| O [
| |
WASH BLOCK F & |
l WS ECE Vi -
B | \EMERS | ZEDI =
| TIE |
|
|
| T |
WASH BLOCK |
ASSEWEL T | Tz
— w0 g Eeeieme———apE L e e s s e e st s i e s S g S s s e o oo
| [ ] [=
SOLEMD D TERME
5 I WrSH EYRINGES | o EoMON PORT
- | | MC - OPEM WHEM EMERGIZED
" | | k3 - OPEM WHEM DE-EMERGIZED
| | WEAK WhSH - DE-GASSED
ETROMNE WAEH - DE-GASSED
A I I - A
L N e N ol e
—————————————————————— P e T T
s ALL COWPOMEMTS MOLMTED OH @— o s R e
ALL WASTE |WTO FLOIDIC FULL oOT TRAY v TTLE
WA M ORIF TRAY ~ ALL LEaKT FLON IMTQ FLUIDICS A L LU e | SCHEMATIC .
TRAY LEAK TRAY ey S ; s wwemial  FLUIDIC, GROOWE
————— e DTyl [ S il ol R ]
e b | Aatri it ¥ [ n] TI5000584
L e = P s [ e [ e A
a 7 & 5 4 3 4] | ]
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Wash Syringes

Weak Wash Syringe Strong Wash Syringe

Wash Syringe Drive Motor and Belt
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Wash Solvent Considerations
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Wash Solvent Considerations

= As a general principle, strong and weak solvents should
iInclude the same organic species

— This may not always be practicable, especially in the case of
“sticky” samples. You may, however use a 100% organic
strong wash solvent

= For best results, weak wash solvent should be equivalent to
the following (excluding buffers):
— mobile phase composition (for isocratic separations)
— initial gradient condition (for gradient separations)

— If you dilute the samples, match the weak wash solvent to the
sample diluent

®= Do not use salt buffers in wash solvents
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Wash Solvent Considerations

= Strong solvent should be no stronger than the
concentration needed to reduce carryover to an acceptable
level

= Strong wash solvent should not contact the sample
= Wash volume ratio (weak to strong)

— Should be about 3:1, weak wash to strong

— Sufficient to ensure the weak wash flushes the strong from the
needle and sample loop

= For more details on solvents, see the section titled
“Selecting weak wash and strong wash solvents” in the
ACQUITY Operators Guide
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Characterizing the Needle and Loop Volume

5,
. Global Training

" P ;g‘ & Development
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VDD
(Bubble
Sensor)

To
Needle
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Volume Configuration Menu B ) - v

¥Yolume Configuration

Loop size: 10.0 | L

Meedle size: 30 il 1S

Sample syringe size: L

| HE. I Cancel |

Before running the Characterize Needle and Loop Volume
function, make sure the proper volumes are configured in the

Volumes Configuration menu.
The above values are standard for the currently shipping

ACQUITY system.

© 2012 Waters Corporation. All rights reserved.
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“n\ Global Training

Wash Block- Pressure Assist Function

bw

Wash / Inject Block Internal Detail

A
Puncture Needle
Wash Range
~11.25mm
INJECT / WASH \
PORT A
Sample Needle
Wash Range
~34.25 mm
BPR HOLDER
WASH BLOCK !
FRAME ! Needle Tip Position
~/1 mm iti
/ / In Seal Position
Y Needle Overdrive
FLUID INPUT LINE Area ~ 5 mm

WASH / INJECT BLOCK
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"J'—‘\ Global Training

Characterize Needle VVolume Function

. 5,& & Development

Sample Metering Syringe
Sample Needle Inject Valve VDD Assembly

2 3 F
O O
- L T |
/

3. Air bubble is
Qetected by the 1. Sample Metering
infra-red sensor of Syringe drives down

the VDD. and pulls solvent
through the open
flow path.

Flow from
Pump Column

4., The software
determines the
volume of the
needle from the
number of motor
steps the metering
syringe moves to
until the bubble is
detected.

Menu display indicates measuring mode

2. Air is aspirated up
the needle replacing
the weak wash

/ solvent
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8855 Global Training

Characterize Needle and Loop Volume
Function

Sample Metering Syringe
Sample Needle Inject Valve VDD Assembly

Flow from To
Pump Column

The same steps are repeated,
this time the flow is routed
v through the injector loop.

The results are calculated and
displayed in the results menu
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SM-FL: Injection Mode Recommendations

- - - Advanced Settings  x
= Specified in the Advanced Settings S »
aE?ﬂrfa?llngzh;Tnfo owiing ophions bo override the l
— Full loop » L
I+ Injection Mode More info | Automatic (PLNO) =
(0] BeSt preCiSion [ Full Loop Crerfill Factor
0 Requires lots of sample - 3x or more | e
_ _ _ T
— Partial loop with pressure assist W np e

0 Weak wash injected along with the sample P

Needle Crverfill Flush

0 Inject up to 50% of loop volume I o Inecton
0 Recommended only for 20 and 50uL loops ]

Cancel

0 Recommended for fast injection-to-injection cycles
0 No extra sample consumed
— Partial loop needle overfill
o0 Widest injection volume range: 10-75% of loop volume
0 More reproducible than partial loop with pressure assist

0 Requires minimum 3 pL more than the injection volume
« Default will be less than 15uL, TBD
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SM-FL: Full Loop - 1 &)
Sample Drawn

W g

Drawn Up Needle

Sample

‘ | Syringe
Weak
Sample 3X ca

Injector
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SM-FL: Full Loop - 2 2, iy Rabon
Sample Loaded

Pressure assist,
150 psi, delivery
of weak wash

Sample
Syringe

3
Needle
Injector BSM
Weak
Wea|k Sample 3X ea|
Air ga/
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SM-FL: Full Loop — 3 €% ) oo
Sample Injected

Valve turns, injection made
Only sample is in the loop

—

Sample
Syringe
Needle
CMum$
4
Injector BSM
Weak
Wea|k Sample 3X ea|
AWgaﬁ/////)
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SM-FL: &) o
Partial Loop (Pressure Assist) - 1
Sample Drawn

Drawn Up Needle

—

‘ Sample ‘

Sample
Weak Syringe
Inject 3
\ / Colu mr||
Air gap
4pL Injector BSM
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SM-FL: Partial Loop - 2 ) oo
Sample Positioned

Weak wash

Pressure AsSSist Air gap compressed
by Pressure Assist

—

Sample
Syringe

CMum$

4

~ Injector BSM

150 psi
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SM-FL: Partial Loop - 3 :‘ . Dt
Sample Injected

Weak wash

Pressure Assist Airgap compressed
by Pressure Assist

—

Sample
Syringe

CMum$

4

BSM

Injector

NOTE: Air gap injected
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SM-FL: Partial Loop Needle Overfill G cioo Trining
(PLUNO) — 1 sample Drawn

R 5,;"' & Development

Drawn Up Needle Q 1

2 1
Sample ch
Sampl
Post Pre Weak S;tir;]%g
- [nject 3 6
Pre COlumill
. lpL
Air gap 4
Injector BSM'

Note: Since ICOP version 1.30 the default setting IS 15uL extra sample per injection.
This can be modified
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SM-FL: Partial Loop Needle Overfill - 2 [& @ s
Sample Positioned

R 5,;"' & Development

Sample \ e Sample
Post Pre Weak positioned
l after the

- Inject 4t
2 1 Injector
Pre .
1L Al Valve in the

. Volume
Sample
Al gap/ Syrin%e Detector
3 6 tube
CMum}
\ 4
- BSM

Air Injector
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SM-FL: Partial Loop Needle Overfill — 3 [E s
Sample Loaded

% & Development

Sample = Sample
Post oo Weak / pushed into
1L iect 14uL the Injector
:&M loop
Mobile Pre  Mobile
lpL .
phase A Gap = phase fills
Sample remainder
5 Syringe of loop

CMum%

BSM

4

\ Injector
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SM-FL: Partial Loop Needle Overfill — 4 [k
Sample Injected

W) & Development
RS .‘ P

Sample - Sample
Post P Pre Weak injected with
L L some mobile
. phase
Mobile = e No weak
phase g;‘m%g wash solvent
injected
e No air
injected
Cdum}

\ 4

Air Injector

BSM
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S M = F L : : DO u b I e_C I i C k’ ;ﬂ:‘ & Development

= After injection and cleaning
of the valve and sampling
mechanism there is a part
of the valve fact that is not
cleaned (Noted in RED)

—

= By actuating the valve

] . Sample
during the run the material Syringe
IS pushed into the sample 3
loop and then ‘injected m

during the end of the
gradient

4
BSM

Injector
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SM-FL: Cycle Inject Valve &) o

& Development

Modify ACQUITY Sample Manager Instrument Method E
ACOUIT}/ Sample Manager Run Time: [5.50 rin

uUPLC®

General] Data  Ewents l

Initial Switch States 2
Chart Qut: J

1. |NoChange w| 3 |MoChange | |5 ample Pressure -]

2 |MoCh - 4 |MNoCh -
| o e J | e J Modify ACQUITY Sample Manager Instrument Method E
ACOUIT}/ Sample Manager Run Time: [5.50 in

[V Fun Events =
Time General ] Data  Ewents l
. Ewvent . )
(LTI Initial Switch States -
1 |z.00 Cycle Inject Yalve j Chart Dut:
2 Swvitch 1 1: Mo Change :‘v 3 |MNoChangs :" 5 ample Pressure j
3 Swyitch 2 _ _
- Stk 3 2 |MoChange - 4 |MoChange -
Swyitch 4
5 Sample Temperature
G Column Temperature
= Sample Temperature Off I Run Events
Column Temperature Off .
Cycle Inject Walve Time Evert Action -
[min)
1 3.00
2
3
P
5
i =l

COMPANY CONFIENTIAL — For Internal Use Only
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A

Determining Duration of Gradient Time B -

B ol & Development

Bi Modify ACQUITY Binary Solvent Manager Instrument Method E 2 Chromatogram - [Cycle IV run?]

=] Fie Edk Display FProcess Tosk Window [ ]
ACOUIT}X Binary Solvent Manager Run Time: |2.00 min FARBRHB LAUL@ABRB|lra e s
HPLE® Cycle IV testCycle Inject Valve Test 12-Jan-2012
General lData ] Analog Dut] Events] s ??_:?_ﬁ:,w
Solvents Pressure Limits SealWazh: % e e
v| |90zwater 102 40N +| 1) Low: |0 pi [0 min 1 48-1]
|E22ﬂ |.-’-'l.c:etnnitrile j High: 15000  psi . 1-
. A 108-1
Gradient:
] Time Flovws al
1] Gt | G Hod %E | Curve :‘ T ‘
1 0.600 8.0 95.0 Gradient Start: 1
2 |30.00 0.600 5.0 95.0 11 (¥ Ak injection & 087
3
7} " Befare injection
5 J (" After injection e
= -

’—uL

20824

Comment; J
oo — - . r Time
ol | Lz | 025 050 075 100 125 150 175 200 235 250

Set up an isocratic method to run at the end Inject your sample and determine the
conditions (highest percent organic) of your time it takes for all your compounds of
gradient method. interest to elute. If the organic is high

enough, the compounds will most likely
co-elute (as seen above).

This would indicate the time you need to
add to your end condition segment.
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% Global Training

Evaluating Cycle Inject Valve Result €7 ) oo s

Chromatogram - [Cycle IV run3 Tmin] B @@
File Edit Display Process Tools  Window  Help - 8 x

E A @R el @A E=RD QOQUQ| e >
Cycle IV test TminCycle Inject Valve Test 12-Jan-2012

15:10:33

Cyele W rund min Dinde Array
0.22 Range: 1.944e-1

1.4e-14

1.2e-14

1.0e-14

g.0e-24

6.0e-2

4 .0e-24

2.0e-24

Al

EI.EI:—u—-— \(u

In this example, a Cycle Inject Valve event was set for 1 minute end condition conditions.
at the time it takes for all your compounds of interest to elute. The compounds of
interest co-elute at 0.22 min. A slight blip in the baseline can be seen at 1.22 min.
indicating possible carryover of material between ports 1 and 2.
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8855 Global Training

SM-FL: MS Carryover Improvement with
‘Double Click’

1 Carryover PLNO PLNO with Double Click
1 #1: Diphenhydramine 0.0005% 0.0001%

1s000.04 #2: Oxybutynin 0.0011% 0.0001%
| #3: Terfenadine 0.0053% 0.0004%

12000.04

Intensity

6000.04

0.0

0.00 1.00
Minutes

15t Blank Injection after High Concentration Standard PLNO
15t Blank Injection after High Concentration Standard PLNO with ‘Double Click’
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SM-FL: UV Carryover Improvement with el
‘Double Click’ - Caffeine

Partial Loop Needle Overfill (PLNO) Partial Loop Pressure Assist (PL)
Blank1 Blank1
Blank1 with DC Blank1 with DC

PLNO No 0.00100%
PLNO Yes 0.00062%
PL No 0.00064%
PL Yes 0.00024%
FTN -- 0.00034%
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NEW Active Pre-Heater

= 18,000 PSI capable

= Improved Dispersion

—0.003” ID Tubing

—Protruded end
o Modified “V” Detall

* Positive contact point

LA

)
! L
L €

279002401 31655”:):5 T
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ACQUITY UPLC I-Class System &)
Optical Detection |

= \What's New?

— 500nL flow cell has been optimized for reduced
dispersion
o Flow cell body is the same

o Inlet and outlet tubing i.d. has been reduced
* .0025” ID inlet PEEK tubing
* .0035” ID outlet PEEK tubing

— 250nL / 183 pum version for 1Imm chemistry

0 Reduced flow rate range

» still being characterized — information available via
shortly.
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TUV Interactive Display SR e

AC[E._,ITW UPLL Console for

ACQUITY UPLE System
f Binary Solvent Manager

Control Configure Meintsin  Troubleshoal Help

-] Sampie Manager FTN .
Interactive Duaplay i oo
Batary Machamsm
TUY Detector
+ Column
Plots
S sShutter
Logs Filtar
fhesl
il
M1 ui L ‘ |
Ellipzoidal i B
Flow Cell type Mirrer N |
and S/N is read ————  250nLiGTeflonAF  Grating

: D028

- SN
0009 RA  Sample Flow Cell

from chip

D.0000 AL

A \ 230 nm

e
r _"'. #
Q Syslem Stahs v

250 pai = g
erence
#" Regulstor v
\ 0.012 n&
From
Column
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New TUV Preferences Menu

TUY Preferences

Shutter Control

Close shutter:

() After 10 minutes of inactivity

() Mewer

Optics Temperature Stabilization
Setting:
(%) Mormal temperature
() Elevated temperature

() Maximum cooling

Component Identification Requirenent

Require for operation:

[] Lamp resident identification

[] Flow cell resident identification

COMPANY CONFIENTIAL — For Internal Use Only

"J'—‘\ Global Training

. 5,& & Development

You can set the type of environment that
is present in your lab, based on a general
temperature rating.

In the Optics Temperature Stabilization
field, you can specify the following
settings:

Normal temperature - Use this setting if the
temperature in your lab is normal room
temperature.

Elevated temperature - Use this setting if the
temperature in your lab is slightly higher than
normal room temperature.

Maximum cooling - Use this setting if the
temperature in your lab is consistently much
higher than normal room temperature.

Require for Operation

If the fields are checked, it would require the
presence of the electronic Lamp and/or Flow Cell
serial numbers to be present to start a run.
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= "\,
A ""';_ Global Training

I-Class PDA Flow Cell

-Smaller outlet tubing
-Smaller AF tubing (250nL only)
-Thinner gaskets (250nL only)

-Smaller inlet tubing
-Thinner gaskets (250nL only)
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3 Global Training

Current and New Flow Cell Configurations [ i

Flow Cell | Pathlength | Teflon AF ID | Inlet ID | Outlet ID
Current 10 mm 240 um .005” .005”
Analytical
Low Disp 10 mm 240 pm .0025” .0035”
Analytical
New 10 mm 183 um .0025” .0025”
250nL
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Volume (nL) & Bandspreading

oy gg;\’ & Development

Improvements
Flow Cell Inlet Optical Outlet Total
Tube Volume Tube Volume
Volume Volume
Current 1078 448 1207 2733
Analytical
Low Disp 270 448 591 1309
Analytical
New 250nL 270 263 302 835
Standard 6.38uL —-
Analytical
Analytical with 5.78uL 9.4%
0.0025”
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