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Significant Performance Advantages
Model 719D LC/MS Autosampler

» All surfaces exposed to sample washed simultaneously
» Syringe not exposed to sample

e Pumpsused for rinse solvents

* Injection speed of 15 secondsfor a 10uL sample

* Injection cycletime of 120 seconds for zero carryover,Quetiapine,
Dextromethorphan

» Injection cycletime of @120 secondsfor zero carryover, for
L operamide and Fentanyl




Physical Carryover

A 1-mm gap with lmproperly swaged The wear on the valve
1/16-in. o.d. tubing fitting vs. properly stator over time can be
creates a volume of swaged fitting. alarge source of
approximately 3uL. sample carryover.

* Improper swaging of fittings, badly cut tubing, PEEK dlippage and
rotor/stator wear are all possible sources of physical carryover in an
L C Autosampler.



Sorptive Carryover

 Adsorption to tubing and loops
e Adsorption to injection needles

e Adsorption to injection valve
* Polymeric rotor material

 Injection port material and design
« Sorptive carry-over can occur on almost any of the materialsin the sample
flow path.

e Adsorption to column material
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Quetiapine Carryover in the 718AL
Benefits of the 718 AL:
« Sample does not contact
syringe.
o Syringerinses al typical wetted
flow path parts.

 Materials can be modified to
deter carryover.

~0.3% carryover

While the carryover is reduced with the 718AL, it
isstill high enough to be of concern, ~0.3%.



Typical Quetiapine Carryover

e Syringe based rinsing systems
only wash parts of the flow path

o Static external rinsing systems
are not sufficient

o Socdled“rinseflushes’ are
usually expensive additionsto
existing systems and waste |ots
of solvent

Carryover on an aternative autosampler with traditional
syringerinsing. This mobile phase blank injection
immediately followed a high concentration Quetiapine
standard (600ng/mL).

~0.7% carryover




Reduction of Sorptive Carryover

Remote syringe

Coated needle

Carryover reduction performed
high flow diaphragm pumps
Needle never moves from valve
except for next sample

Simultaneous flush of needlie
interior, port, needle seat, valve
wetted path, exterior of needle.
L oop switching

Syringe only used for mobile
phase and sample.



External Needle Flushing System

It uses up to 3 different rinse

solvents

It uses a high pressure pump
system to “blow out” the
sample carryover

Inert materials, and materials of
design allow almost any solvent
to be used, w/o interfering with

the chromatography

|t washes ALL areas that come
In contact with sample.




Quetiapine: Deconstruction of Sample Carryover

Sticky compound

Basic pharmaceutical
compound

Accumul ates over time
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Quetiapine: Method

Chromatogr aphic Conditions

Column:

Agilent Zorbax 300-SCX 3.0 x 50 mm, 5um
M obile Phase:

85 % Acetonitrile 15% 30mM Ammonium Formate (pH 2.5)
Flow Rate:

1.0mL/min Isocratic
Autosampler:

Alcott 719D
Sample Size:

SuL
M ass Spec:

Sciex APl 3000in LC/M S/M S mode



Rinse Parameters

Rinse Solvents
* A-Pump Rinse

e 0.1% Formic Acidin

Acetonitrile (ACN)

e B-Pump Rinse

e 50/50 ACN/H,O
e SyringeRinse

e 50/50 ACN/H,O
Rinse Times
Pump A (time)-30 seconds
Pump B (time)-30 seconds
Vacuum (time)-20 seconds
Syringe Rinses (number)-5*

*Syringe rinses. Rinse volume 250l per syringe stroke,

syringe speed 100pL/second.

719 D Autosampler



Carryover Elimination asa Function of Time

No Carryover

30sRinse 0.04% Carryover

20 sRinse

0.37% Carryover

No ENF Rinse
0.06% Carryover

10 sRinse



Quetiapine Carryover

First Standard Injection
600ng/mL

Blank immediately following
the standard injection shows no
carryover of Quetiapine.



Carryover After Multiplelnjections

Quetiapinewas initially chosen for
this carryover study because it
carried over heavily.

It was also chosen because the
carryover would accumulate
over time, increasing in

percentage over a hundred

Injections of highly
concentrated sample.




Additional Compounds

e Chlorhexidineand Alprazolam
are both known “sticky”
compounds used for carryover
testing.

 Thistest wasrun at 0to 30
seconds of flushing with each

of 0.1% Formic Acid in

Acetonitrile and 50:50
Water/Acetonitrile to test the
carryover level.

e 10 second flush time
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Ciprofloxacin

Ciprofloxacin, only FDA
treatment for inhalation anthrax,
Isknown as a “ sticky”
compound.

Thistest was run at 30 seconds
each of flushing of 60/40
ACN/IPA and 60/40
water/ACN to test the carryover
level.

APl 4000



L operamide and Fentanyl

 Two opioid analgesics with
wide medicinal use having well
reported ‘memory’ in LC,
LC/MS.

 Thistest wasrun at 30 seconds
each of flushing with 0.1%
Formic Acid in Acetonitrileand
0.1% Formic acidin 1:1
water/ACN to test the carryover
level.

 API 4000



Dextromethorphan

« Antitussive opioid
Dextromethorphan with widely
reported carry-over LC,
LC/MS.

e Thistest was run at 30 seconds
each of flushing with 1% Acetic
Acid in 50:50 | PA/Acetonitrile
and 1% Acetic acid in 60:20:20
Water/IPA/ACN to test the
carryover level.

 API 4000



Autosampler Carryover Comparison
2 day trial

0.02 % 0.005 %
Wash 1 = 30 seconds ’ i

Wash 2 = 30 seconds

Internal rinse = 5 strokes
with mobile phase

Wash 1=1:1 ACN:1PA w/ 0.1% FA
Wash 2=1:1 CAN:H20 w/0.1% FA

0.12% 0.02 %

Syringe fast wash 1= 9 strokes
Syringe fast wash 2 = 5 strokes
Valve self wash 1 = 6 seconds
Valve self wash 2 = 6 seconds



Summary

Significant Performance Advantages
Model 719D LC/MS Autosampler

All surfaces exposed to sample washed simultaneously
Syringe not exposed to sample

Pumps used for rinse solvents

I njection speed of 15 seconds for a 10uL sample

Injection cycle time of 120 seconds for zero carryover,Quetiapine,
Dextromethorphan

Injection cycle time of @120 seconds for zero carryover, for
L operamide and Fentanyl



External Needle Flush

* Remember that the A and B flush solventswill not enter the
column.

— ACN, Methanol, Water, | PA
— Formic Acid
— pH Adjustments

e For thosewho arealittlemorebold...
— DM SO, Hydrogen Peroxide



Rinse Solvent Consumption

» 30 secondsof rinsing per pump a 10 mL/min

» By effectively choosing the rinse solvents, carryover can be
eliminated very quickly.

Combined Rinsed Time and Rinse Volume per injection:

0 Seconds 5 Seconds 10 Seconds | 20 Seconds | 40 Seconds
0O mL 1mL 2 mL 4 mL 8 mL

Calculated for a pump that was calibrated at 12mL/min.



No pain, no gain.

With alittle thought and
effort, an efficient rinsing
scheme can be created to
reduce rinse time, and rinse
solvent.

Putting a manual solvent
switcher between several
varying rinse solvents makes
the process even easier.

Carryover %: Varying Rinses

Solvents Carryover
Water/ACN 0.01%
ACN/ACN 0.03%
ACN/ACN 0.04%
Cocktail/Water 0.04%
Cocktail/ACN 0.06%
No ENF 0.37%
Water/W ater 1.30%

TheArinseisset at 5 seconds for all methods
above. Andthe syringerinseisset for 5 rinses.
Both the Water and the ACN in the experiments

contain 0.1% Formic Acid.
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