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FLIR Mass Spectrometry

=  Founded 2001 as Griffin Analytical

=  West Lafayette, IN

= 15,400 sq ft in Purdue R h Park = B ool e r
- ST B TURDUE TEGNOLOOT o S
= 45 Employees, 75% Technical Staff s Mk i 3, ;

= Develop mass spec and associated products (GC,
handheld samplers)

= Transitioned to ICxT in 2005
= |CXT joined FLIR systems in 2010

= FLIR MS is still located in the Purdue Research
Park




GRIFFIN | - Mobile/Field-Ready GC/MS/MS

Overview and Specifications Griffin 450

+ Gas Chromatograph/Mass Spectrometer
* Detects, Identifies, and Confirms ppt concentrations of .

CWA's, TICS/TIMS, explosives, and pesticides
* Ruggedized and shock mounted for mobile platform use
* Flexible sample inlets for varying end-user applications
« MS/MS capability

¢ SIZE 19.2"x 19.2" x 21.1"
s Weight ..o 85 Ibs
* Mass Range............. 425 amu / Unit Mass Resolution
* Power Requirement............... 115-220 VAC, 50/60 Hz
« DIRECT AIR ANALYSIS * DoD Operations
- Sample Loop and Pre-concentration * Public Transportation Facilities
- Compatible with Griffin X-Sorber * International Governments Labs
* Ease of Use * Mobile Laboratory Applications
* Extended Analytical Flexibility * Demil Facilities

+ Rapid Response Time

* Positive Identification of Known and Unknown Chemical
Threats

* Low Operational/Sustainment Costs

* Minimal Training Required
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SYRINGE
Liquid / Solid
Sensitive Site Exploitation,
Field-based Forensics

HEADSPACE
Liquid / Solid
Soil Contamination, Environmental
Monitoring




Multi-Modal Sampling

Griffin 460 Griffin 400

Split/Splitless
Injector
for sampling via:

?

PSI Probe PSI Probe Syringe Headspace Autosampler

Griffin 460

Universal Sampling
Port
for sampling via:

X-Sorber Purge & Trap Sampling Line




GRIFFIN X-Sorber Accessory

= Air Samples

» First Smart, Handheld Remote Sampler
= Single button operation

= Deconable, Reusable

= GPS, sample metrics, and unattended
operation

=  Collects VOC’s/SVOC’s onto sorbent tubes

= GC/MS thermally desorbs sample from X-
Sorber and performs identification of
VOC’s/SVOC'’s in sample

* ppb to ppt Detection

6/20/2011 FLIR Proprietary
Page 6




GRIFFIN Purge & Trap Accessory

= Water Samples
» Used to purge VOCs from Water

» Docks seamlessly with Griffin 450 or
Griffin 460 GC/MS

= GC/MS Preconcentrates and
performs identification of VOC'’s in
sample

Purge & Trap |

Page 7
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Purge and Trap Applications

Application 1: BTEX Quantitation

s
. Standards prepared via
dilution in distilled water | sakwresus | Data for the 10 ppb standard »
. N
é 5 mL aliquots used for | Detecton | Montor | Detailed Print
each anaIySiS Spectrum  @Extracted @Library Comparison: [None  ¥|  Search Results
. . . Abund i Time I Name l GMF I Conc. l I
¢ Purge tlme' 3 mln’ LZS&Gf 2.24 Benzene 92 9.73
0 2.6 Tol 92 10.13
Trap temp 450C 2.93 E?hslegeenzene 93 10.07
A ) | 3.04  o-Xylene 95 10.15
. Desorb time: 2 min; e
Desorb temp: 200°C Lo & o " 1*03“”
| R [ L 111 . ! £ I
. GC temp: hold 40°C 1 v B & E = -
min, ramp to 200°C at Chromatogram EIENENE
60°C/min :33;“63 I 4 x: 3.04 min y: 2.33e6
. MS Method: Full Scan [
m/z 50 — 425, ALC on )
~ o/ /
time (m) 0.69 1.30 1.92 2.54 3.16 3.77
3.03
Result File: PT104, 10ppb BTEX_20110120_095830_45 ‘)
Method Name: PT BTEX QAQC Advanced View | ®
Help

Not Connectad To Instrument Instrument Status: N/A




Purge and Trap Applications

Application 1: BTEX Quantitation

Peak Area
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Purge and Trap BTEX calibration

LODs ~ 0.5 ppb g
] R*=0.9984
y = 156084x + 70179
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Purge and Trap Applications

Application 2: VOC Mixture Analysis

. 10 ppm standard prepared via dilution in distilled water
. 5 mL aliguots used for each analysis

. Purge time: 5 min; Trap temp: 45°C

. Desorb time: 2 min; Desorb temp: 200 °C

. GC temp: hold 40°C 0.5 min, ramp to 200°C at 5°C/min
. MS method: Full Scan m/z 50 — 425, ALC on

Ol O

Chromatogram 3 I -\ | “Kl N

f ; WY VYWY YV TWW WY VYV YTY W w ™
A TIc] Y X: 25.68 in y- 5.47€5
2.54e+65L
1.27e+6§
v 0 F ) U - / =t JLJUL"JL—‘—'-
time (m) 2.1 6.71 11.31 15.91 20.52 25.12
Result File: PT,8260, 10ppb_20110525_143707_6 ‘)

Method Name: PT 8260 Advanced View | i




Purge and Trap Applications

Application 2: VOC Mixture Analysis
« Mixture of 52 VOCs analyzed with a 25 minute GC run on a VF-624
column (6% cyanopropyl/phenyl, 94% PDMS)

« 46 of the 52 were separated and automatically identified, with GMFs of
>90 for most species

« The six undetected compounds were not trapped at the trap temperature
used Iin this study

l- RT (il Compound M} IRT (min)] ~Compound V¢

1 4.15 1,1-Dichloroethane 10.08 1,3-Dichloropropane 15.71 4-Chlorotoluene
2 4.76 cis-1,2-Dichloroethylene(Z) 95 17 10.51 Dibromochloromethane 98 33 15.75 1,2,4-Trimethylbenzene 96
3 5.16 Chloroform 91 18 10.72 1,2-Dibromoethane 91 34 16.53 tert-butylbenzene 94
4 5.38 1,1,1-Trichloroethane 93 19 11.79 Chlorobenzene 97 35 16.7 1,3,5-Trimethylbenzene 96
5 5.55 Carbon tetrachloride 86 20 12.02 1,1,1,2-Tetrachloroethane 93 36 17.12 sec-Butylbenzene 94
6 5.59 1,1-Dichloropropene 94 21 12.05 Ethylbenzene 90 37 17.33 1,3-Dichlorobenzene 92
7 5.83 Benzene 93 22 12.37 o-Xylene 97 38 17.6 p-lsopropyltoluene 92
8 59 1,2-Dichloroethane 86 23 13.24 p-Xylene 93 39 17.63 1,4-Dichlorobenzene 94
9 6.76 Trichloroethylene 86 24 13.32 Styrene 94 40 18.51 1,2-Dichlorobenzene 91
10 7.16 1,2-Dichloropropane g5 25 13.7 Bromoform 94 4 18.69 Butylbenzene 95
11 7.28 Dibromomethane 96 26 14.18 Isopropylbenzene 93 4 20.75 1,2-Dibromo-3- 90
12 7.58 Methane, bromodichloro- 96 27 14.85 Bromobenzene 93 chloropropane
13 89 Toluene 91 28 15.05 1,1,2,2-Tetrachloroethane 88 43 22.99 1,2,4-Trichlorobenzene 92
14 9.77 1,1,2-Trichloroethane 86 29 15.13 1,2,3-Trichloropropane 94 44 23.48 Hexachlorobutadiene 93
15 9.87 Tetrachloroethylene g7 30 15.23 Propylbenzene 93 45 23.65 Naphthalene 96

46 24.29 1,2,3-Trichlorobenzene 93




Purge and Trap Applications

Application 3: Disinfection By-products in Water

. Purge time: 5 min; Trap temp: 45°C

. Desorb time: 2 min; Desorb temp: 200 °C
GC temp: hold 40°C 1 min, ramp to 120°C at 5°C/min, MS method: Full Scan m/z 50 — 425, ALC on

LODs for the halogenated disinfection by products were in the 1 to 5 ppb range (well below the 80 ppb EPA
limits)

JeITIE)
Result Files Detection Status: ‘IJAL:]
e | West Lafayette IN tap water
N
Detecton | Monitor | Detailed Print

Spectrum  @Extracted @Library Comparison: m ¥ Search Results
1“;’;:557 1 Time Name [ oM [ conc. [ ]
: 3.11 Bromodichloromethane 91 n/a

4.31 Dibromochloromethane 96 n/a
6.13 Bromoform 97 n/a
7.65e+4 - s
e ’ ‘
£y 91
o 1 ‘
mz 79 137 196 254
O o

Chromatogram ﬁ L] &
4 TIC Tx: 6.13 min y: 4.31e5
431645
2.16e+45
v o -
time (m)  0.05 1.46 287 4.28 5.69 7.10

Result File: PT, tap water, Smin purge_20101116_130807_43
Method Name: PT TCE

Not Connacted To Instrument

5 mL aliquots of tap water and water filtered with a standard reverse osmosis drinking water filter

Leve 1 JRTIET)
nnnnn Fies Detection status: O 522
Back to Results l
N
Detecton | Monitor | Detailed Print
Spectrum @ Original @Library Comparison: | No hd Search Results
A Time Name [ ovF [ conc. [ |
4469 -
79
2234 2 <
8 55 81
56 A 82 91 105 130
5 76 (g 104 >
g " .I||,|| u.ll [Ll .3
miz 51 104 156 209
ol o
Chromatogram 3 = b Ka
4 Tc x: 7.08 min y: 1.68e5
4.16e+5
2.08e+5
- (1} O - G G W — e————— -1’ ;. T~ S—

time (m) 0.50 1.82 3.14 446

Result File: PT, filtered water_20101116_121509_41
Method Name: PT TCE

Not Connected To Instrument
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Direct Sample introduction:
Where Less Is More
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DRUG APPLICATIONS




Detection of Cocaine In Street Crack

Griffin System Software Professional - [ iffin\Data\20101201\Apr5

“«| File Edit View Setup Instrument Window Help - X
S YAy oap B & & P Ha
= > B YO 4 B2 =
Disconnect Connections Status Power Tune Start  Scan Method Seq. Table X-Sorber Result Library Run‘Wizard Save  Print Chenmical Library
Target/Scan List Lo = EY View Optio 7
- — 50M - Target: Cocaine
Target List I Scan Llsl] Scans[! ?I“Trmsl B aoml Area: 15.83M IV Target/Scan List
etails E E i
RT Name e 45M-F B v Graph Options
4.2 Cocaine 92 E 1s0M-L IV Search Details
42 40M —E C Graphs
4';2 Eqaomf " Chromatogram
MFociine 84 35M r % Detailed Chromatogram
Quant &rea... F B " Both
P = L20M5
Quant Cone... i L - E | Original Data
= F.E 100M -+ 7
Edit Target | Delete Target | Delete Al | SBMER E Display Method |
[&] Fo - View Quant. Report
Graph Options & om e SMT & P I
- E C i I. R
RICs | Options | : C ___viewQusl. Report__|
r BOM - )
W TIC ¥ Quant (304) | | 15M-F E B analysis
mfz |82 [V Enable - 1IJM—E 4om - Search Options |
mfz {304 ¥ Enable - E B Reprocess I
M+ 20M-- Batch Reprocess
miz [182 ~ enable [ E o .
0_5 0k o 6 Calibration
V¥ Baseline E N Imnport Custom Quant, |
SM = PR N T T TN T IR S T A L1 IR T T N "
Add RIC Delete RIC T T T T T T View Custom Quant,
|_oskteric | 442 414 418 418 420 422 428 430 |
h I [ Use Custom Quant.
Search Details F
1000+ [ W: 254.0 0 ] s, Custom mjz Calibration |
Target Results SpectralHesuItsl Compaison | & E =
& C o [ Use Custom mjz Cal.
Compound GMF 5 S00+ a| % :
Cocaine 92 & E o 105 1z L 8 Spectrum Options
oL el b / Spectrum:
Z1000F i Extracted >
= F = 182 b d
| F 3 Comparison Spectrum: B
w s00f -
=g g . ] Library LI
@ F s 8 arsLff o 165 1z 130 183 16 e
e gl T N Y | A TR f/ = | «I( RN T T T Y v Show Comparison
*PRT not available 50 100 150 200 250 300 350 400 | view Options: G

For Help, press F1 GRIFFIN G450 450-00104 v6.4 Ready Pressure: 4.88e-4 Torr




Detection of THC In Raw Cannabis

Griffin System Software Professional - [C:\Griffin\Data}20101201\Apr4-Faster-POT2]
L File Edit View Setup Instrument Window Help

S UM Y|d B & Q p B A
B S . 7RI U | 3 - )
Disconnect Connections Status Power Tune Start  Scan  Method Seq. Table X-Sorber ResultLibrary RunWizard Save Print L Chemical Library
Target/Scan List 800K+ F i EY View Optio &
: : o = Target: Defta 9 THC
Target List I Scan List| Scans | Al.armsl E = Arg . 427022 [V Target/Scan List
RT Name DZ?:‘;'!?HC 700K - [V Graph Options
4,62  |Deltad THC % C Iv Search Details
462 r =
4.75 | Cannabinol te| BIKL  4smE (f'?:’:"'s X
; C o romatogram
93 r =
52 ro4mMr (%' Detailed Chromatogram
5 »
S00K - E " Both
427022 L 35M+
Quant Cone... ol - E | | Original Data
S g0k L& aom-E 7
Edit Target | Delete Target | Delete Al | 5 S Display Methad I
_ o Lo 2amE View Quant. Report |
Graph Options @ 300k E = = ;
RICs | Options | L 2omf leW Q) il e
V TIC ¥ Quant(231) | 200K -F 1 am-E
wiz 23 © enace [ Lk Search Options [
315 v enable [ 100K E Soproces |
L 0sM-f Batch Reprocess
me o4 P Ente - E ;—/‘\‘ _._M A//‘ p
0_: 004e $o—o oo - R i Bl A aa T b
IV Baseline C E Import Custom Quant. |
A | TR | ro-0sM—t o 4 4 ¢ v o oo A b AL L L1 -
sl 456 458 460 462 464 466 468 470 View Custom Quant._|
Search Details [~ Use Custom Quant,
1000 [ ] 5 i Nuim: 102 ibrati
Target Results Spectralﬂesults] Comparisonl 2 F ) R Custom m/z Calibration I
€ zon L - [~ Use Custom mjz Cal.
Compound GMF E’ Ts & 73 i 2 e 3 % ooy 26 o 2
Delta 9 THC 76 N Wr&q\ 1 123 130 lé:r 188 :xﬁm e Spectrurm Options
petasthc 1o || AN |( [Vt il Vi o (B o
pectrum:
gﬂ 000+ 3 2% I Extracted _'J
=2 B - 243 30
j'_ s004& - oM Comparison Spectrum: W
= E r ” i % e |Library _'_I
= r \n o 15 r 13 r = 2| 2u n2
= oL hl/l Al \I ih \/fq] ll/ﬂ Loy l\ .1\ ‘l\ SNt T o IV T | % [ = T S | I [V Show Comparison
*PRT not available 100 150 200 250 300 350 400 | yiew Options: G
For Help, press F1 GRIFFIN G450 450-00104 6.4 Ready Pressure: 4.94e-4 Tarr

12:46 PM




Detection of Cannabinol in Raw Cannabis

Griffin System Software Professional - [C:\Griffin\Data}20101201\Apr4-Faster-pot-split]

_ File Edit View Setup Instrument Window Help X
= -\‘&P _J /, 1 w < @ @\_ ‘ Iy, 1) Ll 4
= -~ m / U "- >3 " ﬁ
Disconnect Connections Status Power Tune Start  Scan  Method Seq. Table X-Sorber ResultLibrary RunWizard Save Print L Chemical Library
Target/Scan List L = £y view Optio b
Target List I Scan List] Scans] Alarms] SM_; 14m-: Tir?:;i g;‘;‘;i?mm [V Target{Scan List
Details - W :
RT Mame Faten - L v Graph Options
4.63  |Delta 9 THC 18 [V Search Details
4.74 ‘Cannabinol E C (Era:hs
BM -+ B Chromatogram
. E 10M - (% Detailed Chromatogram
Quant Area... - I " Both
. 5.955M SM—: =
Quant Cone... il L :m SM-: | Original Data
Edit Target | Delete Target | Delete Al | g 4M-:§ L Display Method I
. o re i View Quant. Report I
Graph Options [veg C— BM-1 =
RICs l Uptions] e E View Qual. Report
¥ TIC ¥ Quant (295) | | L ol
2M 1 4 .
mfz {295 [V Enable - o K 4 Search Options |
mfz 1310 [V Enable - M M Repocess I
& Batch Reprocess
miz (238 [V Enable - C —P—I
of I4o o000 00 06000 se o000 = N 00000010040 0004 000 000 00 400
IV Baseline r C Import Custom Quant, |
- L] 1 | I | N O | | L1 T A [ | { O] ] (S| O} 1 11l |l O I ST ) T T | | .
T View Custom Quant.
pddRIC | pokteric | 4586 488 470 472 474 476 478 480 482 484 486 e |
v Use Custom Quant.
Search Details F
s : = 1000+ [ ] can Num: 7 Custom m/fz Calibration I
Target Results | Spectral Hesults] Cumparisonl B E 20
S ok S ™ Use Custom mjz Cal.
Compound GMF = e 2% =
7 i r ] 185 i o5 ﬁm 251 25 r 3 o Spectrum Options
oL L i i Spectrum:
? 20 -E & I Extracted _VJ
i} 5 F Comparison Spectrum: B
‘é’» [ % 14 # = A |Library _'_I
= o s 71 120 155 0 - 1.1
= e T 1 Xy ) ) ot PN } e T . 4 v 11 T T T [V Show Comparison
*PRT not available 50 100 150 200 300 350 400 | view Options: v

For Help, press F1 GRIFFIN G450 450-00104 6.4 Ready Pressure: 4.88e-4 Tarr




Direct Analysis of Methamphetamine

Griffin System Software Professional - [C:\Griffin\Data}20101201\Apr4-Faster-METH2]
L File Edit View Setup Instrument Window Help

2 S <YLY vaP b & X P BHady &5

Disconnect Connections Status Power Tune Start  Scan  Method Seq. Table X-Sorber ResultLibrary RunWizard Save Print L Chemical Library
Target/Scan List 25m-F ] 300 (% Optio b
Target List I ScanList | Scans | Alarms | s é-zsg [V Target{Scan List
Details 20M + 1 :
RT MName Netharphetaming E EL v Graph OptIOI.'IS
bl TR = El- [V Search Details
1i8: - T+ 50}3 Graphs
Al e L E " Chromatogram
o8 E 31003 || Detailed Chromatoaram
F ] * Both
16.34M || SMT E P o
Quant Cone... i E J = | Original Data
58], L L L Il 1 L L L | 1 L L 1 | L L 1 1 1 1 1 A | 1 1 1 1 | L L L 1 1 0 7
Edit Target | Delote Target |  Deleteall | 2 AL AL AL AL 2k o s Display Method |
o View Quant, Report I
raph Options r E 4
2 E C Target: Methamphetamine View Qual. Report
RICs | Options | 1smL 25MF Area: 16.34M
vV TIC ¥ Quant (58) Ml | B wvld
mfz |58 [V Enable - Z10M _:,&. — E Search Options I
(=] fo E
mfz 150 [V Enable - O E = Repoce I
T F= 1oM-E
mjz [91— 7 Enable - o SM-—'_ E Batch Reprocess
EosmE
¥ Bassiine 0_: 0 2 , 900 "f Import Custom Quant. |
F e Y T Y T O I O ) ) ) L A N 1 | T O B VO N VA LA OV [ O e O { T I V(O OO oy . | .
1 T T T T T T T T View Custom Quant.
AddRIC | DeleteRIc | 1865 170 175 180 185 190 195 200 205 S |
se Custom Quant.
Search Details F
s : = 1000+ [ M: 198.0 0 ] . Nu £ Custom m/fz Calibration I
Target Results Spectralﬁesults] Cumpatison| i} F =
B B 10 [ Use Custom mfz Cal.
Compound GMF 5 S00+ 6 T
w [ o5 6p a5 71 9 151 pectrum Options
oL L d Spectrum:
g\‘l 000+ ] I Extracted _VJ
£ [ =
=] S F 150 Comparison Spectrum: 3
‘é’» C ’ |Library _'_,
) F s £ ] 151
i } TR T 1) T N Y 2 T Y T S T T v Show Comparison
*PRT not available 50 100 150 200 250 300 350 400 | view Options: G

For Help, press F1 GRIFFIN G450 450-00104 6.4 Ready Pressure: 4.91e-4 Tarr




Heroin Powder - Detection

Griffin System Software Professional - [C:\Griffin\Data}20101201\Apr4-Faster-Heroin]
{“<| File Edit View Setup Instrument Window Help

-« -\‘&P / w | @\_ WA
2 5 (WY |04 3 =
Disconnect Connections Status Power Tune Start  Scan  Method Seq. Table X-Sorber ResultLibrary RunWizard Save  Print Chemical Library
Target/Scan List c 300 Y iew Optio
Target List I ScanList | Scans | Alarms | 22M-E _ [v Target{Scan List
RT Name Details C ] [V Graph Options
Heroin 20M I T
Hi E 250 v Search Details
=l ] Graphs
18M E i " Chromatogram
B 4 " Detailed Chromatogram
16M 1 =
3 C i 200 " Both
Quant Cone... o 14M 1 i | original Data
C i 3 ;
Edt Target | Delote Target |  Deleteal ||| 1op1-E g o Display Method [
o - o View Quant, Report |
Graph Options 10M = _ =
o = 2
RICs [ Uptions] o - o] View Qual. Report
v TIC [V Quant (370) | | 8M 100
mjz [370 I enable [ Vs 4 Search Options |
mjz |310 I Enable - o o 7l = R:process I
7 R = Batch Reprocess
miz [204 v enable [ o ] ___BelchReprocess__|
M-+ ]
IV Baseline C 8 Import Custom Quant. |
1 | 1 | 1 0
I I I View Custom Quant.
AddRIC | DeleteRIC | 4 50 5 = |
s Use Custom Quant,
Search Details 1200 T
E [ ] | T8 Custom mjz Calibration |
Target Results | Spectral Results ] Comparison I 1000+
5 [ Use Custom mfz Cal.
Compound GMF F
800+ -
= E i o Spectrum Options
B oot o Spectrum:
= E IExtracled _VJ
g0 f 2
E i a 162 i P - Comparison Spectrum:
200+ ] 1 % - el [ =]
F B @ m]/ ¥ b ( .
oL } A I /I L1/ b Al 0 L Sy T W L [ Show Comparison
* PRT not available 50 100 150 200 250 300 350 400 | view Options:
For Help, press F1 GRIFFIN G450 450-00104 6.4 Ready Pressure: 4.91e-4 Tarr




Cutting Agents — Caffeine Detection

Griffin System Software Professional - [C:\Griffin\Data\May 6 2010\WNov9-CP-Caffeine2]

{“<| File Edit View Setup Instrument Window Help

N HTS -\"&P /, 1 w 59 @ @ ‘ I, m

B S B9 0 4 3 e
Disconnect Connections Status Power Tune Start  Scan  Method Seq. Table X-Sorber ResultLibrary RunWizard Save  Print Chenmical Library

Target/Scan List E y 300 Y iew Optio
Target List I ScanList | Scans | Alarms | 5DM—E B [v Target{Scan List

Details o B :
RT Mame s E 1] | v Graph Options
7.83 | Caffeine a7 45M 4250 |V Search Details
79 r =
7.9 ‘CaFFeine 788 C i Graphs
o 40ME ] @+ Chromatogram
74 r - " Detailed Chromatogram
E -+200 ¢ Both
£4.52M 35M C -
Quant Cone... L - T — || Original Data
30M ] 3 Display Method [
Edit Target | Delete Target | Delete Al | C & 50.0 Isplay Metho
F 150 @ =
- View Quant. Report
Graph Options 25M 1 = g Q P I
7 H T = View Qual. Report
RICs lUphons] = 4 @
M TIC W Quant (194) | | 2l 1ioo
miz [194 WV Enable - 15M-E - Search Options I
mjz r——ﬁ‘i ¥ Enable - E 8 Reprocess I
- ] Batch Reprocess
miz [109 ¥ enable [ 10M+ lgp | dotchRoprocess |
aM-E 7
i~ 1 Import Custom Quant, |
IV Baseline £ . : e : e, L—r‘}\-.n Lot I\&:{&* 4 i ! : i i o] 0 View Custom Quant, |
Add RIC Delete RIC
| I 2 4 6 8 10 12 14 [~ Use Custom Quant,

Search Details 1200 ¢ = Custom mjz Calibration I
Target Results | Spectral Results] Compaison | 1000+ [~ Use Custom mjz Cal.
Compound GMF - 800 _E o Spectrurm Options

o F 55 10a
E Spectrum:
B eoof 2
A F - IExtracled _VJ
W 4oL
F Comparison Spectrum:
- | =
o F % (R A o | I [ N | } { R (A A | % [ | [ N SN | | I O A (S| = [ Show Comparison
*PRT not available 50 100 150 200 250 300 350 400 | view Options:

For Help, press F1

GRIFFIN G450 450-00104 6.4

Pressure: 4.88e-4 Torr
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Designer Drug Analysis:
Synthetic Cannabinoids — No Commercially Available Mass
Spectral Libraries

CP-47,479 Cannabicyclohexanol
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Bath Salt Analysis

 Bath salts, including those marketed under the
brand names Tranquility, Ivory Wave, Vanilla Sky &
Bubbles, have been outlawed in Indiana, effective
July 1, 2011

* Previously could be purchased at head shops and
convenience stores

 Users report effects ranging from increased libido
to extreme anxiety

» Contains a chemical called 3,4-
Methylenedioxypyrovalerone (MDPV) which inhibits
uptake of both dopamine and norepinephrine at the
post-synaptic neuronal membrane

* MDPV hit the streets in the US in 2004 as a
designer drug, with stimulant effects similar to
cocaine and amphetamine

* Numerous deaths in the US have been directly
associated with excessive MDPV consumption




Designer Drug Analysis:
Detection of 3,4-Methylenedioxypyrovalerone (MDPV) in “Bath Salts”
(Determined To Be Cut With Caffeine)

TargetfScan List 25M o 300
Target List | Sean List| Scans | Alams | L -
RT | Harne LDDexils B i
268 | Caffeine L 1250
20M-+ _
- 200
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SECURITY APPLICATIONS




Direct Detection of RDX
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010+ =
- 10mM T
B C [¥ Target{Scan List
o8 gy [v Graph Options
B o [v Search Details
OO a5m + Graphs
L o " Chromatogram
oo ™ML * Detailed Chromatogram
L C ™ Both
C &Mt
0024 = [ ©Original Data
i | o r .
o= C% st Display Method |
2 poo2 C '
IS Len : View Quant. Report |
= = r
C an T Wigws Qual, Report
00z -
-
004 I o Search Options |
- M Reprocess |
-0.06 -+ C Batch Reprocess |
RLEE
B e e Calibration
-0.08 1 -
- o Imnpark Custom Quant, |
0104 E T T A0 CUIFIREID IS, |
24 25 26 27 28 29 3.0 341 [ Use Cuskom Quant.
F Custarn myfz Calibration |
2.0m 'E i [ Use Custom mf'z Cal,
— 1M+t s
= T
=] C ] Spectrum:
= F % & —
o 1M - . |Dr|g|nal ﬂ
C i Zamparison Spectrum:
0.5M 55
C ool P e ‘/ 125 1 | -
no-L ] ] FF ]/l 11 “I/ L1 L1 I L1 L1 I ] ] L1 I ] ] L1 I ] ] L1 I [ Show Comparison
50 100 150 200 250 300 350 400 | yiew Options:




FORENSIC TOXICOLOGY APPLICATIONS




Forensic Toxicology — Analysis of Vomit

= Canine vomit sample
analyzed by TAG

= Canine presented to
owner with symptoms of
nausea & vomiting

= Determination was made
that canine got Iinto its
owner’s supply of
Clofibrate, a cholesterol
lowering medication




Forensic Toxicology — Direct Detection of
Clofibrate in Vomit
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Forensic Toxicology — Analysis of Post-
Mortem Stomach Contents

= The most common malicious poison used to kill canines
In Oklahoma is Strychnine

= Strychnine is commercially available coated on Milo
grain, used primarily for the control of gophers & rodents
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Forensic Toxicology — Strychnine Poisoning

= Strychnine is a natural alkaloid,
extracted from the seeds & bark
of the Strychnos Nux Vomica
Tree

= Strychnine inhibits glycine, an
inhibitory neurotransmitter, "
resulting in a violent death :
characterized by severe
convulsions and eventual
asphyxiation due to paralysis of
throat muscles

= Stomach contents were analyzed
by TAG PSI-Probe technology,
with positive confirmation of
strychnine




Forensic Toxicology — Direct Detection of Strychnine in
Post-Mortem Stomach Contents
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Chromatograms — Before & Immediately After Vomit
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Twister Urine Extraction — 10mL
Griffin 450 — 50ng/mL THC in Urine
Lowest Limit Considered “Positive” For Drug Testing
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Selectivity in a Complex Soup

REAL WORLD
APPLICATION:

The detection of CWA’s
and TIC’s is dependent
upon the concentration
of the material. When
exposed to these
materials, a person
carries their “scent”
(trace) on their cloths,
skin, and other
personal items. As seen
with the D5 and
limonene, the presence
of these materials
lingers for a long time,
and at very tiny
quantities. If a person
is carrying the trace
CWA on their person,
the mass spectrometer
can be used to detect
it.
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