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| Our Total Solution in Sample Preparation
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| FlexStation P4 Automatic Liquid Handling System

General A-lexStation P4 Liquid Handling System  is Ashmar’s latest
innovative product. Because of its “Single Tip” design, it is also known as
“Standard Solution Preparator”. It offers automatic suction of mother standard
solution, with subsequent transferring, dilution, mixing, and dispensing.
Pipette Tip is picked, used, discarded and reloaded automatically. System
design greatly increases the accuracy, precision, and efficiency of media
preparation. The whole process is carried out automatically in transparent and
sealed enclosure and operated under constant sub-ambient temperature (if
needed) to minimize vaporization of solution and ensure operation safety.

Functions ADesigned to be used for various jobs, such as solution dilution,
preparation of solutions for establishing standard curves with single or mix
(internal/external) standards, quantitative addition of liquids...... All these and
others provide higher efficiency in solution preparation. No technical skill is
required to operate the system.

Software A-ully complies with GLP/GMP, ISO 9001, China odolobp p 0600p p |
2020. Settings of Audition, Operation Tracing, User Administration, and others
are included.



| Introduction

Fully automatic FlexStation P4

Tips are loaded, used, disposed, and re-loaded automatically to
minimize cross contaminations.

With Ashmar’s special design, the “Tip” was always placed 1-2mm
below the liquid surface to ensure liquid would be sucked into the tip.
This design also detects the existence of bubbles, clogs....

Just instruct the system with mother solution’s concentration, the
required final concentration and volume, it would intelligently
analyze and calculate to set up the correct preparation parameters.
When preparation conditions are set and calculated, the system may
further adjust the process if needed. For example, if the dilution ratio
Is too large, the system would set up the whole process in two or
more steps with preparation of intermediate dilutions.

The whole preparation process and instrument status were under
real-time monitoring, Raw data/reports would be automatically
generated, saved and traced after completion of process.

Based on numerous trials with GC-MS & HPLC, the obtained
calibration curves showed R?>0.99995



| Highlights of Working Principle
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Time ADC off Time ADC on Time
A o
Quality Process Monitoring (QPM) A Anti-Droplet Control (ADC):
Alarm would be triggered if the system Vaporization of solution would lead to pressure drop

is pipette tip drawing pure air, bubbles, or within the chamber. Real-time pressure sensing allows

clogged. pump adjustment to prevent droplet formation.



| Easy to Operate
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Operator just needs to tell the instrument:
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1. Concentration of stock solution 000t ‘
2. Concentration of target solution, and kb
3. Final volume of target solution oRotip poumosmw?/og

I

Then the system would perform all required |
processes to get the job done!




| Components
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Automatic door (closed when in operation)
Working Status Indicator

Status Lights

Power & Control switch

Data Port

Tip Released Port (used in P4-S1)
Liquid Handling Module

Robotic arm

Tip

Tip rack (used in P4-S1)

Used Tip Collection Area

Sample Rack
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| Features & Benefits
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| Features & Benefits

Auto-calculation with intelligence

Eliminate Cross-contaminations When method is set up, the intelligent software

% would calculate the best approach to prepare
the final solution. This may include setting up
intermediate solutions for subsequent
generation of the solution.

Tips are loaded/reloaded automatically

Process is Viewable
Choice of Tips
U U U U Transparent windows on three sides for P
easy viewing of process. Glass windows
could be changed to darker color for
light-sensitive samples.

Various types of Pipette Tips could be used
to suit the needs of all jobs



I | Specifications
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FlexStation P4-L1
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| FlexStation P4 Main User Interface (Available in English)
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Bl FlexStation P4 Actual Performance
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Bl FlexStation P4 Errors and Repeatability
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Interfacing with other Ashmar

Sample Preparation Systems

Ashmar’s Complete Solution
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5[X '"[ZUSGZOUT 9UR[ZOUT 6RGYZOIO KX OT ]GZKX
This describes the Solid Phase Extraction and subsequent Analysis of 5 kinds of
Plasticizer in water. Trace level of analytes are enriched. Recovery of analytes is
89.4 104.7 % with RSD of 2.18 3.18 %

FiES: SHEBH v osm: BES
=
TipigHE:

1. Procedure I

1.1 Preparation of PAEs standard solutions with P4 System

Mixed working standards of 10 =30 =60 =100 =150 =300 g/L are prepared
from Standard solutions (100 mg/L ) of oxolp ogp olp oyofp i) sliodogiodp odp oyo3
p olp olo(@EEYE-omedlioAp 0A0GP p p B3R )oEmedaPyBP P EeoyofPBE) atiddoyoop Qs
0oOp p p oyo3oboap p [{BBE9 Blhp vhol®podpess is carried by FlexStation P4 at \
ambient condition.

V(B#RL): 0 ul P(AIR2): V(##R2): 0 u sk B

B 8
Ll c8
i 8
Ll c8

1.2 Sample Preparation — 7 steps as described below:

Actiy_ate and Adjust 50 mL water Elute the HBL  Collected sample N Use 01022 m

equilibrate the HLB sample to pH 2 with column twice would then be eluted Addition of PR . _
Place the HLB SPE columns by eluting H,SO,(1:1) . Pass the with 10 ML of  with anhydrous Methanol to Ilter of organic
columns to the Automatic  with 5 mL of dichloro- sample through the dichlorometha  Na.SO. Vortex Vap 1mL organic material to
QuickTrace S4 SPE methane , and 5mL  activated HLB columnat .o Then A82was4then eed to filter the sample for
System Methanol =10 mL 5 mL/min. Then purge the  qjject the concentrate sample GC-MS Analysis

Pure Water at low flow column with N, to get rid

N eluent. close to dryness
rate of any remaining water
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Table 1. Set up of QuickTrace S4 2. Analytical Method o _
_ _ Use SCAN mode to perform qualitative analysis. SIM mode was used to
g i HEL BRR(mL)  RE(mL/min)  EREE(S) HAth perform quantitative analysis as shown in Table 2.
i aiiai s o 9 2 2REF=0 Table 2 Qualitative and quantitative analysis of the 5 type of plasticizers.
LU o s 2 1 ik EREF0  gnem cAsE EEET EMEF2 EMBTS
s #* il 3 i = i DMP 131-11-3 163 77 194
5 — &3 50 5 1 ZESEF=3
DEP 84-66-2 149 177 150
ik 12 ¢ — 5 10 1.5 SEEF=0
DBP 84-74-2 149 223 205
= 5 1 1.5 =0
s e e S DPP 131-18-0 149 104 121
& —SRIR g 5 1 1.5 FEEF=3
BBP 85-68-7 149 206 238
Settings of GC-MS 3. Results
HF HP-5MS (30m X 0.25mm X 0.25um) . . —
manemma e 3.1 Dynamic range and detection limit
A R E 250°C - - . ' '
T Py Detection limits of 5 types of plasticizers were calculated based on their 3XSNR. Linearity,
FEERE  #AEES0°C, R F1min, 15°C/minFHEEE230°C, 1120°C/minFHEE280°C, {Ri%8min detection limits and R? are shown in Table 3. Chromatogram of Standard solutions is
S BHAES, 1.0mL/min, {55 shown chromatogram 1 >
i Lol AR & e HEERK 1R /ug L
BFRRE 230°C
DMP Y=3.28< 10°X+5.17x 10° 0.999 0.10
MR ATRE 150°C
. DEP ¥=6.58« 10°X+1.69x 10° 0.999 0.13
BORE 250°C
BAER amin DBP Y=1.84« 10°X42.57x 10° 0.999 0.08
REEERN SCAN/SIM DPP ¥=2.92« 10°X+4.36x 10* 0.999 0.09

BBP Y=4.5T« 10°X+1.25x 10° 0.999 0.12



| FlexStation P4

3.2 Precision Analysis D'T'P

Plasticizers of Concentration | BBP
of 20.0 g/L are used for the | | | |
Precision determination | |
analysis. Each sampleisrun |
6 times. Averages are taken , | | |

DEP

Results as shown in Table 4 |

AR LR K] RN L R L L
11.0 12,0 13.0 14.0 150 16.0

BiEl /min

Diagram 1. Mixed standards of the 5 plasticizers
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3.3 Accuracy Analysis

Concentrations of 15.0 g/L and 50.0 g/L plasticizers
were used for analysis. Recovery results were based on
added standard values as shown in Table 5 >

Table 5 Recovery analysis with added standards

Plasticizer Based values & Added Standards ( my.L"1) Results Recovery (%)

Table 4 Determination of Precision (each with 6 results)

Plasticizer Measured values (6 each, ng.L1) Average (ng.L1) RSD (%)
DMP 18.3,19.0.19.4,18.8,18.5.19.6 18.6 2.67
DEP 19.4.20.3.20.5.19.9.19.7,20.4 20.0 2.18
DBP 19.1,18.4,17.9.18.2,19.5.18.7 18.6 3.18
DPP 20.4.20.8,19.9,20.5.21.1,19.4 20.4 3.03
BBP 19.6,18.9,20.1,19.2,20.3,19.0 19.5 2.99

DMP 0.00 15.0 15.7 104.7
50.0 47.5 95.0
DEP 0.00 15.0 15.2 101.3
50.0 46.6 93.2
DBP 0.00 15.0 14.6 97.3
50.0 44.7 89.4
DPP 0.00 15.0 14.7 98.0
50.0 45.8 91.6
BBP 0.00 15.0 15.3 102.0
50.0 48.2 96.4

From table 5, experimental results shown recoveries of the 5
plasticizers are 89.4% 104.7%. Method is good enough for later use.
4. Conclusion

Automatic Ashmar QuickTrace S4 SPE System was used. It perform the whole clean-up, activation, loading, elution processes C
It provides batch processing up to 40 samples at high efficiency. Subsequent use of Automatic Ashmar VortexVap A8 N,

purging concentrator makes the sample preparation process more efficient. Please make sure not to purge the sample to
complete dryness as this would lose the recovery level.
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Automatic SPE System Automatic N , Purging Concentrator
QuickTrace S4 VortexVap A24

1.3 Preparation of Standard Solutions with P4 . pr—

FlexStation P4-S1
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FHEAY: (2
[t
TipIg&E:
oul: -~
50ul:  B1~B30
300ul: C1~C35

1000pl: A1~A35

YEEE:

V(E1T) : ul

C (1) : ppm
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2. Set up of GC-MS 3. Results
&gt DB-17 (30m X 0.25mm X 0.15um) UV(X1 000 000)

HEORE 250°C & -

BAERE 300°C FRREE D W T ©
HEE EL D KT IR P AR
FEEF ER4EER150°C, {Ri%2min, S8 °C-min"F:BE210°C, BEA5°C-min ' FEE250 °CRIF15min D WRERER O 58 © W

R RS, 4E>99. 999%;REMENIER0.75min; MSAES, HE>99. 999%, HEHB0mL: min”, BMSHES, REH110 mL- min” 0 PR O PRSI b = Mg

5 0

iR 1.ouL B B RN OR--374" ) IR
ﬁﬂ*iﬁ: SRS 25 50 7.5 100 125 150 17.5 20.0 225 25.0 27.5 IEFRR 0 7K B Y b4

o i FPD

t(min)

0colo@o3060000p p 0606p 03p ouo3p 000go3p 0@p OBPPPASPPPDEB@LEIPEE Diagram 1: Chromatogram of the 17 pesticides standa  rd solution

p p 00p 0+00p 0+p 03p p 0°060y0dp 0po3p 06p p OVOﬁp%épWMﬁﬁmﬁbmﬁﬁpwﬁpﬂﬁwpmpmoﬁww

0+0@p oliodp olip p 030»040820%0%403p 0OLIO3P OlHEFY?p@AFPqWORIP p%anmﬁcpfp@mgmnmﬁmﬁpbuwp

000+0+080+0300p p 0608p p p 0dp olip p p 03p 0gp odniapoloidediEdp adp AcinloimAdp pPodp 03 020AoAoAoAoAo3p

p 08P 020%p 0BOY0BOOP 0BO+ 030>>000U0UD 0ap 0paF eGUIND P AYBH AT Y P DW@W@@MWW@QoooyOUp oliogo+ o3o€p:Dﬂ:)quy(

0000p 00p 060306p 0+030Up 00p 080Y40A0300p O3 AFPOPELHD PaFp pmﬁapp)éemﬁ aa ggg Q,Q@,Ggup p 030+0gp 0BO6P oup olo3p
p ouo3p 00ogo3p ogp olp 0+03p 0@p 03p 000803p 0zPILVHR0AP CwhoEp©eE\0 8BWHPO%B Odoé)db P P p 0%p 08P p 0UI0G0UI0-+wEP-BRAHD
Table 1. Results of recovery and precision (n=6) olp o3oUp p olp p 0°00p 0+03p ogoloap Oooooywmmmm?p@

RER AER i £ e 0000p 0300600p p p 06p p olp 0dp olp o2odp 060yp p oiip oAo
;‘mui,fmuz;g-l 0.2 0.02 0.005 0.2 0.02 0.005 0.2 0.02 0.005 0.2 0.02 0.005 p P OﬂOOp p ng p 03p p ng OOp OUp p OSOUp OSOOp(prwp 0'4
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