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anatune> Solutions for Automation

MultiPurpose Cooled E1138 Automated easy Liner Opiate Solution
Sampler MPS Injection Liner Exchange
for GC/MS System CIS EXchange ¢LEX
ALEX
MultiFiber Thermal Thermal Automated TDU [ Solid Phase
EXchange Desorption Desorption 82{( w mg Liner Exchange Microextraction
MFX System TDS Unit TDU ATEX SPME
g Twister Dynamic TDU PYRO Barcode Reader
Headspace
? DHS
Selectable Olfactory Preparative MultiPurpose Filtration
f\AEj]\, 1D/2D - | Detection Fraction .ﬁ! Sampler MPS
GCIMS '] Port OPD Collector PFC for LC/MS

LC/MS MPS
Effluent ?b? Workstation
Optimizer LEO

Solid Phase Disposable MultiPurpose
,' Extraction SPE Pipette Sampler
A Extraction DPX MPS for LC/MS
Agitation
9 c
o) c

MultiPosition MAESTRO
Evaporation PrepAhead
Station VAP

And more ...

MAESTRO / THC Solution
Software \
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anatune  Agitator and mVorx (mixing)

TASKS
e Homogenise/Mix

e 8 vials simultaneously
e 3000rpm

BENEFITS

e I[mproved Extraction
e Precision

e Reproducibility

e Safety

¢




anatune>> mVap (Evaporate)
e Evaporate/Concentrate

e Derivatise
e Hydrolyse

e Integrated Q Q
e [Fast L | ce== VRIS
e Safe -@- [ : 2 &

e Improved LODs




anatune’> Centrifuge

e Separation

e Integrated
e Versitile




anatune>> Solid Phase Extraction

e Concentration

e Selectivity

e Clean-up/Filtration
e L ower solvent cost

e Speed
- Safety L i

g




anatune™

tuney Instrument Top Sample Preparation

]

- - 8mm Crimp Seal
j Syringe Needle

/

/ Adapter to Reduce
| ,_‘_.-"‘“ Headspace

Sorbent cup with

//" [unnel

Membrane Frit

Sorbent

———— Membrane Frit



anatune> Customers Existing Phenols Method

e 100mL Water

e Spike Cals and QCs
e Add 400uL Acid w
e Shake

e Spike Surrogate

e Shake

e Add Salt

e Add Solvent/Derivatising agent
e Shake

e Add Base

o Wait 45 mins

e Adjust water level

e Add Salt

 Transfer solvent to GC vial

e Inject

)




anatune’: Phenols Automation

e 38mL Water (Manual)
Automated;

e Add Acid

e Spike Cals and QCs & Surrogate
e \ortex

e Add Salt (aq)

e \ortex

e Add Solvent/Derivatising Agent
e \ortex

e Add Base

e \ortex

e Add 10uL Organic Solvent

e |nject from organic layer




anatune Sample Preparation Time - 1 year

2500

2080 hours N

1820 hours saved
228 of 260 working days

1500

PER METHOD

Hours

1000
/ 260 hours
500 \\\\‘

/ 2

Month

—Current —Automated



anatune

M

aestro and Mass Hunter

Method  Instrument | Gerstel | GerstelPrep Sequence View Abort Window Help

Edit Gerstel Parameters.

MPS Set Injection Sampler (LEFT) ...
MPS Edit Object Pairs...

MPS Injector Allocation...

MPS Set Standby Temperatures...
MPS Change Tray Types...

MPS Change Syringe (10ulALX)...

Qe

Instrument

oA

Select Sampler (MPS-TDU) ...
Setup Actuals...

TDU Maintenance...

DHS Maintenance...
Unlock MPS Terminal... _
Oven Temperature Instrument Settings... Temperature Collision Flow Quench Flow Rough Vac High Vac
[EmmmE]  MPS SFS2 Tusting.n 1
e e — L ——t
Source Temp. I M51 Quad Temp. Spectrum
I Seom B CES ﬁmm ==
Sampler. MPS-TDU
1S Sc{ec.rum Standby Left Springe:  10ulalx
i Right Syinge:  10ul
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4 Ext Device: Mot ready
02 Left MPS Status:  Idle
04 T v T T T T T T T T Right MPS Status: Idie
100 200 300 400 500 600 700 800 200 104
Mass (mz)
AT
!Chmmatogr&m = & = CIS Temp. TDU Temp. TOU Transf. Temp.
08 DHS Status DHS Flow DHS Runtime DHS Incubator Temp.
06
0 ENEE Ky =
02 . DHS Trap Temp. DHS Transfer Heater
05 1 15 2 25 3 35 & 45 5 55 € 65 7 75 8 85 9§ 95 10
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anatune Automation of Phenols Sample Preparation

¥ Gerstel Sequence Schedule - Instrument #1 ol

Sample Preparation

e Solvent Addition

e Syringe Washes

e Movement of vials

e Vortex mixing

e Injection to GC inlet

() >

Sample Prep (10 mins) GC Run time (21 mins)

2200 24:00 26:00

Estimated Duration - 31.54 mins



anatune Phenols - No Prep Ahead

10 samples W[ﬂw—m
Without mnm e | |
PrepAhead || —
-
Estimated Duration - ==
5 hours 57.43 mins -

No Iniections



anatune Phenols - PrepAhead

ME= 60 Samples per day - one instrument
-
=
10 samples | =
PrepAhead M-
.
Estimated Duration - |
3 hours 59.51 mins |




anatune}> Phenols - CoolRPLYS

7 min cooldown

| Tray1:5

2 min cooldown

13% of whole run time
Extra 9 samples a day




anatunes Overview of methods

Manual Methods

OCPs

1000mL Water/Sample

Add Cal/QC Standard

Mix

Weigh filled bottle (and empty)
If particulates present - dilute
Add Istd

Shake gently to mix

Add approx 20g salt

Add extraction solvent

Gently Shake

Release pressure (slack cap)
Shake 15-20mins (20max)
Release pressure (slack cap)
Add water to move solvent layer

Transfer ALL solvent layer to fresh tube

Centrifuge 1900rpm 10mins

Transfer ALL solvent layer to fresh tube

Evaporate to 1mL
Add salt to remove water
Inject 30uL

PAHSs

1000mL Water/sample

Add Cal/QC standard

Mix

Weigh sample

Visually inspect and dilute >= 1in2 if required
Add Istd

Shake gently to mix

Add extraction solvent

Shake (orbital shaker) 60mins 120rpm

Add salt

Add water to move solvent layer up

Remove emulsions

Centrifuge 2400rpm 10mins if required (emulsions)
Transfer cyclohexane to 10mL vial

Transfer 300uL to a microvial

Inject 10pL



anatune’ Overview of methods

Automated Methods

OCPs & PAHs

18mL Water

Spike Cals and QCs & Surrogate
Agitate 750rpm

Add 0.5mL extraction solvent
Agitate (15 or 60min)

Add 10uL Organic Solvent
Inject 10uL from solvent layer




anatune™

Automation of OCP & PAH Sample Preparation

e e e e . - - (.. =+ w4 [ T

OCPs PAHS

Sample Prep (22.58 mins) GC Run time (30 mins) Sample Prep (24.19 mins) GC Run time (22.25 mins)

Estimated Duration ~ 53 mins Estimated Duration ~ 47 mins



anatune>> OCPs - PrepAhead

P ——— - R —

~45 Samples per day - one instrument
— PIES P y

|| Trayl:3 | |
4
Tray1:4

10 samples 1L =

PrepAhead 1l ==

Estimated Duration - —
5 hours 47.08 mins I 11—

Injections finished Estsmated duration: 54708
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55 Samples per day - one instrument

Tray13

10 samples s -
PrepAhead a -

Estimated Duration - | 1

L 10| —‘
OUI S IIlIl lS Tmmn
|
16:00 2400 32:00 40:00 48:00 5600 10400 11200 12000 1:28:00 1:36:00 1:44:00 15200 20000 20800 21600 22400 232 g :
Estimated duration: 4:32:11

00 24000 24800 256:00 30400 31200 320:00 32800 33600 3.44:00 35200 400:00 40800 41600 42400 4:3200




anatunez> OCPs - PrepAhead
Sample Preparation Time - 1 year
jggg 4160 hours
- 3900 hours saved
-on 456 of 520 working days
= 2500
2 2000 —
1500
1000 260-hours ———
500 .
e e

e CTeNtT  -— A tomated



anatune

2500
2000

1500

Hours

PAHs - PrepAhead

Sample Preparation Time - 1 year

2080 hours ~—

1820 hours saved
228 of 260 working days

Month

e (TNt = Aytomated



anatune’: Phenols Solvent Consumption

';2 3 Litres saved

—\
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~ Not including washing
~ Sample bottles

Solvent Use [L|tres]
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anatune’: PAHs Solvent Consumption

80.0 -
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w B vl [e2)
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Solvent Use [Litres]

N
°
o

-~ 70 Litres saved

~ Not including washing
Sample bottles
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anatune
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anatune Solvent Consumption
Solvent use
Procedure Solvent Samples | Samples | Solvent use [Ltr] (Ltr] Solv.ent Solvent Cost Total Saving
perday | peryear (manual) (automated) saving (per Ltr)
Phenols Solvent 1 60 15600 31.2 7.8 23.4
PAHs Solvent 2 60 15600 78 7.8 70.2
OCPs Solvent 3 66 17160 163 8.2 154.9

Total Solvent reduction 272 Ltr

J}:D b

——

SOOOE

Total saving



anatune Solvent Consumption
Solvent use
Procedure Solvent Samples | Samples | Solvent use [Ltr] (Ltr] Solv.ent Solvent Cost Total Saving
perday | peryear (manual) (automated) saving (per Ltr)
Phenols Solvent 1 60 15600 31.2 7.8 23.4 £25 £585
PAHs Solvent 2 60 15600 78 7.8 70.2 £25 £1755
OCPs Solvent 3 66 17160 163 8.2 154.9 £25 £3872

Total Solvent reduction 272 Ltr

J}:D b

——

SOOOE

Total saving £6212




anatune>> High Efficiency Source - Sensitivity

Overlaid chromatograph of 5975C and 5977A

X0 5 ks RD_130516_5977B_05.d

12| 5977A Extractor lon Source

11 5975C Inert Triple Axis Detector

’~ ‘l ln“ , J “ m I\ A M /é&jﬁﬁg
5 g5 To . ‘

75 8 85 105 fi 115 12 125 13 135 n 145 s 155 Ie 185 f7 175 18 185 fo 195



anatune: High Efficiency Source - Sensitivity

Overlaid chromatograph of 5977B HES vs 5977A Extractor lon Source

10 & |Tic sIMRD 130516 50778 054
5977A Extractor lon Source \
2]
i 5977B High Efficiency Source
18 ',
18 :: / \
14 ' \\
\
12 125 13 135 N 145 s 155 f6 165 17 175 s 185 fo 195 Py 25

Counts vs. Acquisition Time (min)



anatune

P};g’enol -5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs

Linearity and Precision - Phenols

§ y =1.128558 * x +0.0415930IR"2 = 0.99919483MType:Linear, Origin:Ignore, Weight:None
% 24
é 22
2
1.8
2 =0.999
14 r henol Methq Phenol Results Phenol-d6 (ISTD) Results
Name Data File Type |Level] Acq.Date-Time |Exp.Conc.| RT [ Resp. |Calc.Conc.|Final Conc.|Accuracy| RT Resp.
12 Blank RD_260516_5977BHES_01.D [Sample 26/05/2016 16:47 9.79] 42991 0.0059 0.0059 9.75 65128
1 Cal10.05ug/L [RD_260516_5977BHES_02.D |Cal 1 26/05/2016 17:14 0.05| 9.79| 7926.3 0.0519 0.0519 103.7) 9.75 67867
ol Cal20.1ug/L  |RD_260516_5977BHES_03.D |Cal 2 26/05/2016 17:41 0.1 979 12106.3 0.1020 0.1020 1020 9.74 70329
Cal305ug/L  [RD_260516_5977BHES_04.D |Cal 3 26/05/2016 18:09 05 9.79] 411885 04701 04701 940] 975 71201
08 Cal41.0ug/L |RD_260516_5977BHES_05.D |Cal 4 26/05/2016 18:36 1| 9.79] 78081.2 0.9796 0.9796 980 975 68431
0.4 Cal52.0ug/L [RD_260516_5977BHES_06.D |Cal 26/05/2016 19:03 2| 9.79|168785.2 2.0465 2.0465 102.3[ 9.75 72791
0 Blank RD_260516_5977BHES_07.D |Sample 26/05/2016 19:30 9.79| 45176 0.0063 0.0063 9.75 67945
o
91 b 01 02 03 04 05 06 07 08 09 i 11 2 13 {4 15 16 {7 {8 1o 71
Relative Concentre
+ Selected lon (288.0) RD_260516_5977BHES_02.0
£ 0 3 —
g 9.788 min. — O
3 [ |
2.5
2
15
4
0.5
o
89 5 9.1 g2 93 94 95 96 97 d98 99 1o 10.1 102 103 10.4 105 106 10.7

Acquisition Time (




anatune Linearity and Precision - OCPs

Trfluralin - 4 Lawvels, 4 Lavels U=ad, 4 Points, 4 Points Usad, 0 OC=
810 -1{ y=6.123245 " x + 7 492858E004

= _ | B*2=059873717

27 Type:Linear, Ongin:lgnore, Weight:Mone

5 5
5_
4 5- -

] r = 0.999

Relative Fespor

3.51
3

~
i

hualin Meth Trfuralin Resdts Blin-d14 (IST O} R
21 Name Data File Type Level| Acg. DateTime |Vial|Bwp.Conc.| RT Resp. |Cak.Conc. | Final Conc. | Accuracy| RT Resp.
15 SngiL RD_050716 cal1.D |Ca 1 050772016 1228 1 0005 10.85 3787 0.0051 00051 1022 1074 118135
’ 25ng/L RO 050716 cal® D |Ca E 050772016 1306 2 0025 10.85( 16254 00243 00243 S71| 1074 106024
1+ // S0ng/L RO_050716 call3.D |C= 3 00772016 1344 3 005 1085 35703 0.0505 00509 10137 1074 114385
7 5- - 100ng/L |RD_050716 calld D |Ca < 0S07/2016 1422 4 01| 1085 0215 0.0957 00957 887 1074 114830
’ Blank kd |[RD_050716_call5.0 |Sample 05/07/2016 14:.55 5 10.85 453 0.0006 00006 1074 102474
0

0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05 0.055 0.06 0.065 0.07 0.075 0.08 0.085 0.09 0.095 0.1 0.105
Fzlatwve Concentation

+ Galected lon (306.0) RD_050716_cal01.D

0. PR RSD= 5.5%

.

=]

Caunl

-

i“
1.54
'I_
054 —

0 — o 1

1025 103 1035 104 1045 105 1055 106 1065 107 1075 108 1085 108 1085 11 1105 111 11.15

Acquistion Time {min)
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anatune

Relative Resporfées

Count:

x10

zo(a)anthracene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
y =0.008844 * x +0.0311970R*2 = 0.999191310lType:Linear, Origin:ignore, Weight:1/x

Linearity and Precision - PAHS

1.9
1.8
1.9
1
15
14
13
2 =0.999
14
" Benzo(a)anthr| Benzo(a)Anthracene-
09 acene Method SRTEEE RTINS AR d12 (ISTD) Results
038 Name Data File Type Level| Acgq. Date-Time |Vial| Exp. Conc. RT Resp. Calc. Conc.|Final Conc.|Accuracy| RT Resp.
0.7 WQ/L RD_260716_PAH02.D |Cal 1 26/07/2016 13:25 2 10 16.48 6346 9.3 9.3 92.6| 16 56110,
0.8 Cal 2 25 ng/L |RD_260716_PAHO03.D |Cal 2 26/07/2016 13:58 3 25 16.48 15229 26.4 26.4 105.6| 16 57517,
an Cal 350 ng/L [RD_260716_PAH04.D |Cal 3 26/07/2016 14:30 4 50 16.48 32573 51.5 51.5 103.0[ 16 66960,
03 Cal 4 100 ng/L [RD_260716_PAHO05.D |Cal 4 26/07/2016 15:02 5 100 16.48 51629 99.7 99.7 99.7| 16 56535
0.2 Cal 5200 ng/L [RD_260716_PAHO06.D |Cal 5 26/07/2016 15:35 6 200 16.48 111117 198.1 198.1 99.1| 16 62307,
0.4 Blank Istd RD_260716_PAHO07.D (Sample 26/07/2016 16:07 7 16.49 953 0.0 0.0 16 57722
o
1o 20 30 40 50 60 70 80 g0 100 110 120 130 140 150 160 170 180 150 200 210
Relative Concentre
+ Selected lon (228.0) RD_260716_PAH02.D
%) s 0
—_ 0
o
16.481 m
o
2
156 15.7 15.8 15.9 16 16.1 16.2 16.3 16.4 165 16.6 16.7 16.8 16.9 17 171 17.2 173 17.4

Acquisition Time (




ana_tune e

x10 7 +TIC Scan RD_080616_05.d

BSTFA runtime

23 mins

135 {4 145 1s 155 {6

Counts vs. Acquisition Time (min)

185 19 15 20

i+ TIC Scan RD_080616_09.d

4.5

3.5

0.5

AN A

A

LN N WA N A W A W B wi

A=A

mins

.

—

3 6.2 6.4 6.6

6.8 7 72 74 76

78

8

9.2 9.4 96 98 1o

Counts vs. Acquisition Time (min)

. —\ A L_/._JAI_/JR‘-'—’*_'A
116 118

10.2 122 12 126 128 13

104 106 108 11 1.2



anatune’> BSTEA

Phenols - SIM 1ons at 0.05 ug/L
1.0l injected into split/splitless inlet

10 4 ksimEs )

N
%l \\

|
2.5 “ \‘
2| ‘ ‘\

||
1.5 ‘ H

I
‘ I |

|l | || l I
0.5 “J C““Hw HH\“ ﬁ i ‘H‘ H‘
‘ A ‘ I ﬁ
Ve LA« B I A | A
[ 62 64 66 638 7 7 7 7 78 3 ) ‘ 1) b b




anatune Automation of Sample Preparation
PFBCI BSTFA

11111

Sample Prep (9.3 mins) GC Run time (13 mins)

Estimated Duration - 31.54 mins

Estimated Duration - 22.33 mins




anatune Automation of Sample Preparation

@ Gerstel Sequence Schedule - Instrument F1 Lo

e ] 90 Samples per day - one instrument

‘ Tray2:3

10 samples

‘ Tray2:4

with = ]

PrepAhead UL e T

Estimated Duration - 1111 ==

2 hours 43.57 mins I ==

I T T T T T T T T T T T T T T T T T
0:00 8:00 16:00 24:00 32:00 40:00 48:00 56:00 1:04:00 1:12:00 1:20:00 1:28:00 1:36:00 1:44:00 1:52:00 2:00:00 2:08:00 2:16:00 2:24:00 2:32:00 2:40:00




anatune’: Comparison of Phenol Methods

Samples per year (260 days)

15000 ———— =

10000 =————"—

5000 —— =

Number of samples

M Current W PFBC|I W BSTFA



anatune Summary

e Sample throughput

e Turnaround times

e Analyst time

e Accuracy and precision
e Storage

e Disposal

e [ransport

e Safety




anatune> summary

e Small Injection size
- Less frequent maintenance
- Better Data Quality
- Scaled down method
- Costs of solvents

e | ess sample prep - analyst time
e Smaller Lab Footprint
e Lower detection limits
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