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1. Introduction to ForensicDB

The intent of this User’s Manual is to provide information to the reader on accessing, navigating,
and searching ForensicDB (www.forensicdb.org). ForensicDB is a free, community-driven, peer-
reviewed, and Web-accessible database of multiple spectral methods, including nominal mass,
accurate mass, and FTIR data. The database is searchable by spectrum, structure, calculated
properties, and submitted information, such as compound name. The goal of ForensicDB is to
provide the forensics community with reference spectra to aid in the identification of unknown
compounds. RTI International (RTI) has worked to include many of the emerging designer drug
compounds and will continue to populate ForensicDB with data of forensic interest.

ForensicDB is organized into records and documents:

e Records are based off structure, lot number, and submitting facility. Each record in the
database contains information about the compound and submitting facility.

e Documents are spectra attached to each record and include instrumental parameters. All
documents within a record are from the same source lot, same compound, and same
institution; thus, there may be several records for the same compound.

The following sections will provide instructions on accessing ForensicDB, setting system
parameters, using the system, navigating the system, and comparing results.

2. Accessing ForensicDB

The ForensicDB Access page can be found at www.forensicdb.org (Figure 1). To use
ForensicDB, you must use Internet Explorer 6.0 or greater. In the near future, ForensicDB will
work with multiple web browsers. It is recommended that you turn off the pop-up blocker before
accessing the website.

To enter the database, select the Enter The Library link on the left sidebar of the ForensicDB
Access page (see orange box in Figure 1).


http://www.forensicdb.org/
http://www.forensicdb.org/
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TI ‘ Cheminformatics Database """""" """""" """""" """""" """" """ N I.’

i : : : ! : : Natjonal
e www.forensicdb.org : 5 5 5 5 5 et

Home o News

RTl International has added several synthetic cannabinoids and cathinones to the database. These items are spread
throughout the database and can be searched by using the JWH compound name. For easy access to compound information
and links to database records, SMILES, and INCHI information, see our JWH compound and cathinone quick reference guide.

About us

Enter The Library

Help

Contributors

Forensicdb.org is a publicly available cheminformatics data library providing the ability to search a given spectra against a Web-
Contact Us accessible database of reviewed spectra and have spectra from multiple spectral methods available in the same database. The
database seeks to include FTIR, EI-MS, and accurate mass data on compounds of forensic interest. Users can search the

el database from the Web without any other software, and users are also encouraged to strengthen the database by contributing
Quick Start Guide [EEHEIREECE

. All databases are Web accessible, with the ability to upload data sets for comparison or inclusion in the data library.
Introduction

Download a tool to reformat Agilent Chemstation CSV files for use in the library

Manage Mail
Op‘tIOI‘IS For more information, please contact RTI International's Center for Forensic Sciences or see our page of frequemly asked
queslions.

You may also want to view the Quick Start Guide or the |ntroduction Presentation.

Email: forensicdb@rti.org

Spectra in ForensicDB should not be considered as published for the purpose of standard verification. and should only be used
as analytical tools. RTI International and ForensicDB adhere to the SWGDRUG recommendation to run concurrent standards of
traceable reference materials to support identifications (Part IV B - Quality Assurance Section 2.3) Link:

hitp-/www swgdrug org/Documents/SWGDRUG%20Recommendations%206 htm#PartlVE_ReferenceMaterials

Figure 1. ForensicDB Access page.

Upon entering the database, the system will present a Login page that will ask you for a user
name and password (Figure 2). If this is your first time using ForensicDB, you will need to
create a free personal account.

To create an account:

e Select the Register option at the bottom of the Login page.
e Fill in the requested information, and then click Register.

Once registered, you will use your user name and password each time you log in to the system;
however, note that on your first use of the system (i.e., registration), ForensicDB will take you
directly to the default Database Home page and you can begin using the database immediately
(see Section 3).
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ACD/Web Librarian

www.acdlabs.com

Advanced

Copyright @ 2002-2010 Chemistry
Advanced Chemistry Development, Inc. Development
All Rights Reserved

Please, enter your credentials

User Name:l
Password:l
Reaister

Forgot your password?

Figure 2. ForensicDB Login page.
Users must login in to ForensicDB to access the system.
To login to the system:
e Enter your user name and password and click Log In.

e The system will then present two messages: an automation message (Figure 3) and a
welcome message (Figure 4).

e Select OK for both messages. (The first message (Figure 3) is a notification only, and
will not impact use of the database.)



ForensicDB: A Web-Accessible Spectral Database

-

Message from webpage &

Cannct get client information because of the following reasons:
l % Automation server can't create chject

Figure 3. ForensicDB Login Automation message.

Message from webpage I&

-

l L welcome krmoore

Figure 4. ForensicDB Welcome message.

b

Once you click OK for the two entry messages, the default Database Home page will open
automatically.

e The first time you enter ForensicDB, the system will take you to the Explore tab within
ForensicDB page shown below (Figure 5). Double click on the DATA folder that is
highlighted in Figure 5. This will then allow you to double click on the
public_data.SDB. Once done, it will open up the default Database Home page (shown
in Figure 9), which will allow you to set up your database settings (see Section 3). Once

completed, the system will apply these setting to your user account so that this step does
not have to be repeated each time ForensicDB is visited.

e For all return visits to ForensicDB after you have set up your settings, the public
database will automatically open to the default Database Home page (see Section 4).

—

q7 / % Explore \( il Database \{ '#4 Search Records \

=3 WebLibrarian Name Type
-7 Examples public_data.SDB ACD/SpecDB Enterprise Database
0

Figure 5. ForensicDB Explore tab.
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3. Setting System Properties

This section describes setting two common system properties within ForensicDB. The Spectrum
properties are used to set the Spectral Display in order to view accurate mass data on mass
spectra. The Frame properties are used to set the spectral setting so that you can see all spectral
data, such as mass, FTIR, and chromatographic data.

Spectrum Properties

To set your Spectrum properties:

e Select the Settings icon % located at the top of the default Database Home page on
the right. This will pull open the Settings Dialog page (Figure 6).

e On this page, click the Spectral Display option found on the left sidebar. This will open
the Spectra Display Template.

e Set the Data Type field to MASS and the Template field to MASS.TPT.
e Thenclick OK.

& | Settings -- Webpage Dialog o £5

M Spectra Display Templates
Structure Display Data Type MASS -

Jf Template MASS.TPT -
Spectral Display

"

Structure Search
ry
Spectra Similarity

A
Multiplet Search

Spectra Export

o OK ‘ X Cancel ‘

Figure 6. Settings for accurate mass on the Spectra Display Template.

Once you click OK, you will be taken back to the default Database Home page.
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Frame Properties

Now it is time to establish your spectral view settings:

e Todisplay and navigate between mass, FTIR, and chromatographic data on the default
Database Home page, select the Database tab located at the middle tab on the upper left
e Select the Properties icon

menu options.
Properties page (Figure 7).

e On this page, clear the Analytical Data Type box so that the box remains blank (see
orange box in Figure 7).

e Then click OK.

in the Spectrum pane. This will open the Frame

£ | Frame properties -- Webpage Dialog Iﬁ

Mame| Spectrum

[ show Next/Prev set of spectrum buttons

1DNMR RQIl -

W OK

Frame Type| Spectrum - Show Toolbar
Analytical data type: | |[Frame order: | 1 -
[ By Spectrum User Data: 7| Keep Zoom

Show Mame

X Cancel ‘

B I i 1 ] Il - W i

Figure 7. Analytical Data Type display on the Frame Properties page.
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4, Navigating the Database

Navigation Tools

ForensicDB provides numerous icons that you can use to navigate the database. Figure 8 shows
the major database icons used in ForensicDB, as well as a description of each icon’s function.

Main Tool Bar Functions Main Tab Description
Q);" Show all database records* ? EIP'DI’E Log on default screen
bb Next record or document* w Database | Navigate database
B> | Last record or document* #4 Search Records | Search database
_E Locate a specific record ID* ID:3778 | Record ID number*
A: 3128/3132 B: 10 | List A: all records; list B: searched subset of A*

'% Settings
Log out
@ Help manual

* Database must be open to perform task

Figure 8. Database icon descriptions.
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Using the Default Database Home Page

A screen shot of the default Database Home page is shown in Figure 9. The default Database
Home page presents a number of panes to help users to easily view spectral data, structure,
instrumental parameters, and information about the compound such as its source material. The
panes shown on the default Database Home page are the Spectrum pane, Spectrum Meta Data
pane, Molecular User Data pane, Record Data pane, and the Structure pane. No further action is
needed to view these panes, as they are already displayed on the default Database Home page.
These panes are discussed further below.

(‘:) / %P Explore y liDatabase \( 18§ Search Records\

e @GO

p
Submitter name: Paul Kennedy

Submitter facility: Cayman Chemical

Acquisition date: 2011, 2012

Standard source: Cayman Chemical lot 0427192
Standard original phase: solid

Class: Cannabimimetic

Submitier email: custserv@caymanchem.com

] q0 44 bbb b, b [2] T T S, B B & ogf E [ SearchCsV |a: 31285202 B: 202 \DATA\public_data.SDB ID:3778  3128/3202
Stored Image EA | an 494 pb 0> Spectrum (MASS) 1&3&@ [ Spectrum Meta Data B
# 1850000 Spectral method: EI-MS
£ Scan range: 40-600
2
] Mass calibration method: PFTBA
® Single compound or mixture: single compound
& Gas type: He
384.0000
& 3700000, [ 2920000 | Notes: 70 eV
lonization mode: positive
2 Wass measurement nominal
” Instrument type: quadrupole
E Chromatography type: GC
56 Tune type: auto-tune
Instrument make and model: Agilent 5973
P Method and software used in data processing: averaged and
Stored Image [ background subtracted
40 158.0000 Chromatographic method: Column: Rb5MS (30 m x 0.32 mm x
0.5 umj, Splitratio: 15:1, Injection port temperature: 300°C,
32 1140000, 228.0000 3000000 3680000 sss.000c | TEMperature ramp: 240°C (hold 1 min) to 300°C at 30°Cimin
(hold 27 min)
20
18
E ‘ |\ RN
o 1 e ”-H i) ‘.”” ] .MI\ Al .“\
£ 100 150 200 250 500 350 e
9 @ @ 100% - Structure ) Record Data 4] Molecule User Data B
Submitted Name: JWH-098 Formula: C g, NO, -
Notes: #LINK:ttp:/ww 10680 FW- 285.4081
nonyms: 1 I thyl

INCAI: INChI=1/C26H27NO2/c1-4-5-10-17-27-18(2)25(22-13-8-9-14-23(22)27)26(28)21-15-
16-24(29-3)20-12.7-6-11-19(20)21/h6-9,11-16H,4-5,10,17H2,1-3H3

SMILES: COeZece(clceeee12)C(=0)edc3cccee3n(CCECC)e4C

InChl Key: CNTCHEBQOFIGNR-UHFFFAOYAS

Molar Refractiity: 117.81+0.5 em®

Molar Volume: 348.8+7.0 em*

Parachor. 875.4x8.0 cm®

Index of Refraction: 1.590+0.05

Surface Tension: 39.6+7.0 dyneicm

Density: 1.10£0.1 giem™

Dielectric Constant. cannot calculate

Palarizability: 46.70£0.5 10°2%cm®

Monoisotopic Mass: 385.204179 Da =

Figure 9. ForensicDB default Database Home page.
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Spectrum pane

The Spectrum pane, shown in Figure 10, shows the spectral data. Data that can be viewed within
the Spectrum pane include nominal mass, accurate mass, FTIR, and chromatographic data.

a1 44 bbb Spectrum (MASS) 12771 iy B

185.|]EI|II-I x| Zoom Out

Tile View
Table View

=
Open in Window I

Divide Vertically

Divide Horizontally

Z Relative Intensity (3%

Remove Frame

64 Properties...

56 Save Layout. ..

Load Layout...

48 Manage Layouts._.

B e BXUIEW | MHE

40 158.0000 Search Spectrum Similar to Current

&

Set Record as Reference

32
114.0000 a0

x

Set Reference Spectrum for MASS
24

x

Clear Reference Spectrum for MASS

16

——————e
S0 100 150

LB B e e e L L e

—— —_——
200 250 300 350 miz

Figure 10. Spectrum view options.

As outlined in Figure 10, there are many tools for changing the view of the files shown in the
Spectrum pane or accessing other options. These options can be found after right clicking within
the Spectrum pane.

e Zoom in on the spectrum by left clicking and dragging over the peak of interest.
e Zoom out by right clicking within the Spectrum pane and selecting Zoom Out.

e Enlarge the spectrum by selecting Open in Window, or double left click on the
spectrum.

e Select Search Spectrum Similar to Current to find spectra similar to current spectrum
in database. This is a similarity search for a spectrum already within ForensicDB to find
other similar spectra in ForensicDB.
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e Select Set Reference Spectrum for MASS to show the current spectrum mirrored to all
other spectra. To return to normal view, select Clear Reference Spectrum for Mass.

Some records have multiple spectra. Users can navigate between the spectra using the green
arrows located at the top of the Spectrum pane (Figure 11).

40 44 bb 1> Spectrum (MASS) 12 7 | ikr B2

Figure 11. Navigating between spectra within a record.

To export a spectrum as a JCAMP file:

e Select the Export icon in the Spectrum pane.

e Once created, the JCAMP file can be saved in a user’s local libraries.

Spectrum Meta Data Pane

The Spectrum Meta Data pane provides information on the instrumental parameters used to
collect the spectrum located in the Spectrum pane. Within one record, there may be multiple
spectra (documents); thus, there may be several Spectrum Meta Data panes within one record
(Figure 12).

Spectrum Meta Data |

Spectral method: EI-MS

Scan range: 40-600

Mass calibration method: PFTBA

Single compound or mixture: single compound

Gas type: He

Motes: 70 eV

lonization mode: positive

Mass measurement. nominal

Instrument type: quadrupole

Chromatagraphy type: GC

Tune type: auto-tune

Instrument make and model: Agilent 5973

Method and software used in data processing: averaged and background subtracted
Chromatographic method: Column: Rb-5MS (30 m x 0.32 mm x 0.5 um), Split ratio: 15:1, Injection port
temperature: 300°C, Temperature ramp: 240°C (hold 1 min) to 300°C at 30°C/min (hold 27 min)

Figure 12. Spectrum Meta Data pane.

10
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Structure Pane

The Structure pane shows the structure of the compound that gives rise to the spectra found in
the Spectrum pane.

To export a structure as a .MOL or other file format:

s

e Select the Export icon.

There are three main search related tools provided in the Structure pane, which can be accessed
by right clicking within the Structure pane (Figure 13). Search Current Structure searches for
other records with the same exact structure. Search Substructure searches for records with the
same substructure as the one currently displayed, and Search Structure Similar to Current
searches for records in ForensicDB based on structural similarity. For example, if you are
looking at a record for JWH-018 selecting Search Current Structure will return all records for
JWH-018 in ForensicDB. Selecting Search Structure Similar to Current will return all records
with structures similar to JWH-018, likely many related JWH compounds.

2 & G 100% - Structure @ B4

H Tile View
B Table View

= Open in Window
Copy

[T Divide Vertically
H Divide Horizontally
X Remove Frame
@ Properties...

E Save Layout. ..
& Load Layout.
@ Manage Layouts. .

Search Current Structure
Search Substructure
Search Structure Similar To Current

Figure 13. Structure pane.

11
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Record Data Pane

The Record Data pane provides information on the submitted compound, submitting institution,
and source material (Figure 14).

Record Data E4

Submitted Mame: JWH-093

Motes: #LINK:hitp/twww.caymanchem.comfappitemplate/Product vmicatalogH 0680
Synonyms: 1-pentyl-2-methyl-3-(4-methoxy-1-naphthoyljindole

Submitter name: Paul Kennedy

Submitter facility: Cayman Chemical

Acquisition date: 2011, 2012

Standard source: Cayman Chemical lot 0427192

Standard ariginal phase: solid

Class: Cannabimimetic

Submitter email: custsenv@caymanchem.com

Figure 14. Record Data pane.

Molecule User Data Pane

The Molecule User Data pane shows information calculated from the structure (Figure 15).
Such information includes the monoisotopic mass, average mass and molecular formula.

Molecule User Data 24}
Formula: CogHo-NO,

FW: 385.4981

InChl: INChl=1C26H27NO2/c1-4-5-10-17-27-18(2)25(22-13-8-9-14-23(22)27)26(28)21-15-16-24(29-3)20-
12-7-6-11-19(20)21/6-9,11-16H,4-5,10,17TH2,1-3H3

SMILES: COcZecoc(clccoec 2)C(=0)cdc3ccoec3n(CCCCC)cdC

InChl Key: CNTCHEBQOQFICNR-UHFFFAOYAS

Molar Refractivity: 117.81+0.5 CI'T'IB
Molar Volume: 348.8+7.0 cm®

Parachor: 875.4+8.0 cm®

Index of Refraction: 1.590+0.05
Surface Tension: 38.6+7.0 dynefcm
Density: 1.10+0.1 glem?

Dielectric Constant: cannot calculate

Folarizability: 46.70+0.5 1072%cm®
Monoisotopic Mass: 385204179 Da
Mominal Mass: 385 Da

Average Mass: 385.4981 Da

I+ 385.203631 Da

I~ 385.204728 Da

[M+H]+: 386.211456 Da

[M+H]- 386.212553 Da

[M-HI+: 384.195805 Da

[M-H]-: 384.196903 Da

pka: The structure does not contain ionization centers calculated by current version of ACD/pKa

Figure 15. Molecule User Data pane.

12
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5. Searching the Database

To search the database, switch from the Database tab that shows the default Database Home
page to the Search Records tab in the menu at the top left of the page (Figure 16).

(’:.f) / @ Explore \{ 3] Database y (34 Search Records |

Figure 16. Search Records tab.

This will open the Main Search Form (Figure 17).

j E E B @4 Search ﬁCIearFurms

Main Search Form |EI

Multiple Database Search: e Current Database Search: ™

Record Note: |

Formula (example: C10 CI(1-10) F(0) N): Exact [~

Formula Weight (example: 120.3 or 20..50); |

Structure Search: I None 'I

* Perform search in all records

= Perform search in List A records anly

Spectrum Search |EE|
Spectrum Similarity Search |EE|
Spectrum Parameters |EE|
User Data |E§|

Figure 17. Main Search Form.
Conducting a Basic Search

You can conduct two types of basic searches on the Main Search Form:

e Search by Formula Weight: Type a specific number or a range by placing two decimal
places between the range (303..304).

e Search a Formula: Make sure there is a space between each symbol (C24 H23 N O).

Within the Main Search Form there are three options that are selected that lets the system know
what to search:

e The Current Database Search option lets the system know that all searching will be
done in the current database. This option is automatically selected as default and should
remain selected as there is only one database within ForensicDB.

13
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e The Perform search in all records option is selected as a default option and lets the
system know that searches should be completed on all possible records within the
database.

e The Perform Search in List A records only option is a specialized search option that is
used to narrow down a set of returned results from a previous search. For example, say
you search a FTIR spectrum of an unknown sample and it returns 30 results. You can
then narrow down those search results by uploading an EI-MS spectrum of that same
unknown sample and selecting the Perform Search in List A records only option. This
search will be restricted to the previously returned records with matching FTIR spectra;
therefore all results will have both matching FTIR and EI-MS spectra.

There are several important tasks to remember when performing subsequent searches within
the database:

e Within the Database tab, make sure to select the All icon Qﬁ.. to reset list A to all

records in the database before performing another search. This is done to ensure that you
are searching within all records in the database and not the returned results from a
previous search.

] Cl F .
e Make sure to select the Clear Forms icon = earrorms within the Search Records

tab before performing another search. This will clear all information within the Search
Records tab to their default settings and clear any uploads from a previous search.

14



ForensicDB: A Web-Accessible Spectral Database

Conducting a Spectrum Similarity Search

Use the Spectrum Similarity search field to upload a spectrum (Figure 18).

e Acceptable file formats include JCAMP (.jdx, .dx), ACD/Labs spectrum (.esp), netCDF
(.cdf, .nc), JEOL (.jsp, .jdf), Nicolet OMNIC (.spa, .spg), Perkin Elmer IR Data Manager
(.sp), Thermo Galactic (.spc).

Check the box to Set the Query Spectrum as a reference spectrum.

e Once the search is complete, remember to deselect the mirrored reference as shown in
Figure 10.

-HM M| @ b Search gCIEmmes

Main Search Form =
Multiple Database Search: Current Database Search: @
Record Note:
Formula (example: C10 CI(1-10) F(0) N): Exact
Formula Weight (example: 120.3 or 2050}

Structure Search: None

o Perform search in all records
Perform search in List A records enly
Spectrum Search B
Spectrum Similarity Search =]

Spectrum file Upload|| 32

Ll
T T T T T T T T T T
50 100 150 200 250 miz

7 SetQuery Spectrum as Reference

Figure 18. Spectrum Similarity search.

Select the Settings icon % show in Figure 18 to change search settings. This will allow
you to show more or fewer search results based on the settings selected.
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Under the Spectra Similarity tab, select data type as MASS (Figure 19).

e Selecting Include M ion is not recommended. This option searches reference spectra
with the same most abundant peak in the last cluster as the query spectrum. This does not
search for a molecular ion.

e Changing the data type will allow for setting parameters for a FTIR spectrum similarity

search.
[ i i A T X
#  Settings -- Webpage Dialog
Structure Display Select Data Type: MASS  ~
J{ Include M lon

Spectral Displa
| S R | V|Use Minimal Similarity % 50

Display Tolerance
Structure Search
EEEEEEEE— ©@ All Similar 1

.Mu Spectra
= @ Da © ppm
Spectra Similarity Upto 10

B Quick Search
Multiplet Search

=t

il
Spectra Export

o OK ‘ X Cancel |

Figure 19. Search Similar Spectra settings.

#% Search

Select the Search icon to search the uploaded spectrum.

The Hit Qualtiy Index of the resulting spectra can be found in the Spectrum Meta Data
pane (Figure 12, Section 4).
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Conducting a Structure Search

Users can search structure by exact, similarity, or substructure by selecting the desired search
criteria in the Structure Search dropdown box (Figure 20). You will not be able to view or

upload a structure as shown in Figure 20 until a Structure Search option is chosen from the
dropdown box.

The Hit Qualtiy Index of the resulting structures can be found in the Molecule User Data pane
(Figure 15, Section 4).

(‘{)/ % Explore \{WDalahase ym Search Rel:nrds\ w [ @ Ef

Search Queries
- E E (=X #h Search dclear Forms
Main Search Form B

To enter a new structure or edit the entered one
double-click the box below

i ‘
\NJ O

Multiple Database Search. Current Database Search: @
Record Note:
Formula (example: C10 CI(1-10) F(0) N):
Formula Weight (exampla: 120 2 ar 2n &0y

Structure Search: Similarity -

@ F ¢ MWE

© Perform search in all records

Perform search in List A records only
HC

Figure 20. Structure Search.

There are two ways to display a structure to search in the database:

sl

e Upload an existing structure (only .MOL file format accepted) using the upload

icon.
e Draw the structure using the Drawing icon. The Drawing icon displays a
Drawing Applet (Figure 21).
£ | Draw Structure -- Webpage Dialog [

Dl[s]e (MSIQIx]x] G [El[@faf] |

BEEEEEEFEEERRRE

H3C

7 Ok X Cancel

Figure 21. Drawing Applet.
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Conducting a Search of User Data

Information related to alternate nomenclature and experimental parameters are searchable using
the User Data field (Figure 22).

e Anything in the Record Data, Spectrum Meta Data, or Molecule User Data, all of which
are described in Section 3, is searchable in the User Data field.

e An update to ForensicDB search capabilities is in progress. This new update adds the
feature of a one-click search option, similar to a Google-like search.

Searching by User Data information can be a standalone search. For example, users can search
for all EI-MS data of JWH compounds by setting the User Data field, as follows:

e Spectrum: Spectral method, Includes, EI-MS

e Select the (+) sign to enter another search field, such as And, Submitted Name, Includes,
JWH.

Searching by User Data information can be used in combination with a Spectrum Similarity
search. The User Data search can be used to narrow down the search to a particular instrumental
technique. For example, users can upload an EI-MS spectrum into the Spectrum Similarity
search field and then set up the User Data field to search only within EI-MS data as follows:

e Spectrum: Spectral Method, Includes, EI-MS.

&> | ®Expiore | fiDatabase )’ 8 Search Reuords\ Ry @ f
Search Queries
=M\ By @ M Search  gfClear Forms
Main Search Form =]
Multiple Database Search: Current Database Search: @
Record Note:
Formula {example: C10 CI(1-10) F(0) N): Exact

Formula Weight (xample: 120.3 or 20..50).

Structure Search: None

© Perform search in all records

Perform search in List Arecords only

Spectrum Search &)
Spectrum Similarity Search E2]
Spectrum Parameters 2]
User Data =]
~  Spectrum: Spectral method ~ | Includes ~ E-MS
' cirum. Data reduction method i e
S 1D NMR Peaks H
ec le introduction method 2D NNR Poaks ]

Mass calibration method
Spectrum: Single compound or mixture
Spectrum: Orifice 1 voltage

Spectrum: Gas type

Spectrum: Gas flow rate

Spectrum: DART temperature
Spectrum: Mixture companents
Spectrum: Notes

onization made

W
Spectrum: Instrument type
Chromatography type
type

nstrument make and model
Spectrum: Column

Spectrum: Injection port temperature

Transfer line temperature

Spectrum: Spii ratio

Spectrum: Temperature ramp

Spectrum: Spectral resolution

Spectrum: Make and model of sampling access
Spectrum: Number of scans co-added
Spectrum: Method and software used in data prc
Spectrum: Sample introduction phase
Spectrum: | method

Figure 22. User Data search.

18



ForensicDB: A Web-Accessible Spectral Database

Saving Search Settings

Specific searches can be saved for subsequent use by selecting the Save Settings diskette at the
top of the Main Search Form (Figure 23). For example, you can save a User Data search for
submitted name or instrumental parameter so that it is easily set up for subsequent searches.

(‘;)/ P Explore \< {ilDatabase Ymsem Reoom\ Ry @0
Search Queries

E =1 |2 By @ M Search gawhrms

Figure 23. Save search settings.

A Save Scheme dialog box will appear. Enter a name to save the scheme. (Figure 24).

& | Save Scheme -- Webpage Dialog 0 0 ﬁ

Save This Scheme As:

Spectral method search [

& 0K | X Cancel |

Figure 24. Save scheme dialog box.

To access those saved settings, select the dropdown menu within the Search Queries, which is
located to the right of the Save Settings diskette in Figure 23.
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6. Reviewing Results

Navigating search results using table view

There are several ways to view data within ForensicDB. These are by One Record View, Tile
View, and Table View. The One Record View is shown in Figure 9. You will only be able to
view one record at a time. The Tile View option shows a table of all structures within the
database. The Table View option can make the viewing of search results easier and more
customizable. Directions for accessing the Table View are described below.

e Within the Database tab, click the Change DB view icon| iz | and choose Table View
(Figure 25).

;&E:E One Record View
HH Tile View
= Table View
Figure 25. Table view.
e Right click within the table, and click the Select Columns option (Figure 26).

One Record View
HH Tile View

Hide Column
5 Setup Columns...

222 Select Columns...

Figure 26. Select columns.
Set up the columns to view information of interest

You can set up the columns to view information of interest. For example, Figure 27 presents the
column set up to show submitted name, structure, submitter facility, standard source, spectral
method, and MS similarity.

e If working with several different table view settings, use the Save Settings option
(similar to that described in Conducting a Search of User Data, section 5) to save a
table view for later use.

e Double left click within the table view, or select One Record View (Figure 25) to return
to viewing only one record at a time.
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& | Select Columns -- Webpage Dialog Iﬁ

Invisible Data: Selected Data:

& - Submitted Mame j
#D (=l Structure
#PLATE SIZE Submitter facility j

=N
Acquisition date % Standard source
<=

ChemSpider Spectrum: Spectral method
Class Spectrum: M5 Similarity
Collaborator
CollaboratorComments
CollaboratorDecision
CuratorComments

Data Type

Data: GC

Data: MASS -

Rows* & Row Height- 100

Spectrum search table view - E X B

 OK | X Cancel |

Figure 27. Select data to show in the columns.
Creating a Report of Search Results

To create a report of search results:

e Select the Create Report icon (Figure 28).

C“EJ / @ Explore Y'mnmnase Kﬁseamh Rmrds\
[ ar 44 bbb, @ [T 1S, v B 5

Figure 28. Create report.
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e Then choose to create the report in a HTML or PDF format (Figure 29).

£ | Choose the Report Format -- Webpage Dialog &J

f-_l Click the icon to get the report in HTML format.

Click the icon to get the report in POF farmat.

X Cancel

———————— — e

Figure 29. Choose report format.

e Finally, select the items you want to show in the report (Figure 30).

| Choose the Report Contents -- Webpage Dialog @

CHECK THE ITEMS YOU WISH TO INCLUDE IN THE REPORT

\DATA\Public_Data.SDB Record ID: 3811 i’

Barcode

Record User Data i
Submitted Name: JWH-209
Synonyms: 1-pentyl-2-methyl-3-(4-methylphenylacetyllindole
Submitter name: Peter Stout, Brian Thomas, Jenny Wiley
Submitter facility. RTI
Acquisition date: 2011, 2012
Standard source: original JWH synthesis
Standard original phase: solid
Class: cannabimimetic
Submitter email: pstout@rti.org

Molecule

=

Molecule User Data

Formula: CooH, NO

FW: 333.4666
INChI: INChI=1/C23H2TNOIC1-4-5-8-15-24-18(3)23(20-9-6-7-10-21(20)24)22(25)16-19-13-11-17(2)12-14-19/5-7
SMILES: Celeec(ect)CC(=0)e3c2eeeecen(CCCEC)E3C

INChI Key' RDYZLFKKWNGLIS-UHFFFAQYAE |
| a1 i | o

' 0K X Cancel

Figure 30. Select items to include in report.
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7. Additional Features

Conducting a ForensicDB Spectrum Similarity search from Agilent ChemStation

Additional functionality has been introduced to facilitate spectrum similarity searches on
ForensicDB using Agilent ChemStation files. Both of these files are available at
www.forensicdb.org. This functionality was added with two purposes in mind:

1. Allow users to search an unknown spectrum directly from Agilent ChemStation,
eliminating the extra steps described in Section 5, Conducting a Spectrum Similarity
Search.

a. This requires that an Internet connection and Internet Explorer 6.0 or greater be
installed on the instrument computer.

2. Create a JCAMP file that can then be searched in ForensicDB as described in Section 5,
Conducting a Spectrum Similarity Search.

a. Mass spectra from Agilent ChemStation software are exported as .CSV files.
These .CSV files are not acceptable file formats to be uploaded into the Spectrum
Similarity search within ForensicDB (Figure 18, Section 5). In order to resolve
this issue, we have worked with an outside consultant to create Agilent
ChemStation macros that will export mass spectra as JCAMP file formats that can
be uploaded to search within ForensicDB.

b. This does not require an Internet connection on the instrument computer. Users
can transport the created JCAMP file to a secondary computer with an Internet
connection.

Installation requirements

Installation Disclaimer: Users must back up their original mouse.mac macro, especially if
they created their own custom mouse actions. The below directions will overwrite your
current mouse.mac macro located in the c:\msdchem\msmacros directory. RTI
International is not responsible for any loss or damage.

These macros are supported on Agilent ChemStation versions G1701EA version E.00-E.02 and
G1701DA version D.02-D.03.
There are two installation options:

1. Install macros, executable file, and configuration file automatically using the provided
installation package.

a. This will copy the macros and application to the hard drive
b. The installation assumes that Agilent ChemStation is installed on the c:\ drive.

2. Manually download and install the two macros and two applications that allow creation
of a JCAMP file and facilitates ForensicDB spectrum similarity search from Agilent
ChemStation.

a. Copy the mouse.mac macro into the c:\msdchem\msmacros directory.
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I. This is a system macro that was modified to create a custom mouse action.

ii. Users must create a backup copy of their original mouse.mac macro,
especially if they created their own custom mouse macro functions.

b. Copy nes_jcamp.mac, WLquery.exe, and WLWSSettings.ini into the
c:\msdchem\msexe directory.

i. nes_jcamp.mac and WLquery.exe create the JCAMP file and pass it to
ForensicDB for spectrum similarity searching.

ii. WLWSSettings is a configuration file that stores user search settings.

After copying the macros, executable and configuration files into the correct directories, close
and re-launch Agilent ChemStation Data Analysis software.

Creating a JCAMP file from Agilent ChemStation
While displaying a spectrum hold the <control> key down and double right click with the mouse

(Figure 31). A JCAMP file of the displayed spectrum is created and automatically saved in the
c:\msdchem\ForensicDB directory.

MSD ChemStation x|

'::) ForensicDB C:'\msdchem'\ForensicDEY02201204.0_Average of 29,719 to 29.885 min.jdx file has been created.

) Search similar spectra in ForensicDB?
Cancel |

Figure 31. Notification of created JCAMP file.

Select Cancel in Figure 31 if you do not have Internet access at the instrument computer. You
can then take the created JCAMP spectrum from the c:\\\msdchem\ForensicDB folder and
search it on an Internet capable computer as described in Section 5, Conducting a Spectrum
Similarity Search.

e The created JCAMP file name will include the file name of the. D data file from which it
was created, with the averaged retention times added to the end. In the case shown in
Figure 31, the original data file was 02201204.D, and the exported spectrum was an
average over 29.719 to 29.885 minutes.

e The JCAMP file does not contain any information that may have been embedded in the
data file when acquiring data on the instrument. It only contains the title with the
averaged retention times and the x and y axis information (Figure 32).
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Es 02201204.D_Average of 29.726 to 29.853 min.jdx - Notepad

File Edit Format WView Help

B#TITLE=Average of 29.726 to 29.853 min. jdx
#EICAMPDX=4. 24
##DATA TYPE=Mass Spectrum
#HNPOINTS=349
FEXVDATA=XY. . XY)
41.1 11840
42.1 634
44.1 18798
45.1 355
45.9 10
46.0 11
46.2 30
49.1 34
30.1 913
31.1 2652
52.1 566
53.1 817
54.1 240
55.1 2135
56.2 986
7.2 7661
58.2 358
58.9 17
59.2 56
61.0 104
62.1 1166
63.1 3075
63.9 31
ad. 0 700

Figure 32. View of JCAMP file.

Directions for searching ForensicDB directly from Agilent ChemStation

Select OK in Figure 31 if you have Internet access at the instrument computer and want to
search similar spectra in ForensicDB.

A Search Similar Spectra dialog box is shown (Figure 33). This will allow you to adjust search
settings and it is similar to that described in Section 5, Figure 19.

e Searching through Agilent ChemStation software is different than searching through the
ForensicDB interface in that only a maximum of 9 resulting spectra will be returned.

e Creating a mirrored reference of your searched spectrum is not a feature when searching
through Agilent ChemStation.
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EE search Similar Spectra =10 x|
I Include M lon
IV Use Minimal Similarity % IE.I}
—Display ——————— Tolerance

" Al Similar Spectra |1
i Up To I'ID— @ Da  ppm

¥ Quick Seach

V¥ Save Settings

Search | Cancel |

Figure 33. Search Similar Spectra settings.

Select Search to initiate the ForensicDB spectral similarity search. If you have not logged into
ForensicDB, you will be prompted to log in.

Once logged in, you will see a Webpage dialog box showing the number of records found
(Figure 34) and a summary of the returned results in a Notepad document (Figure 35).

2} Info -- Webpage Dialog x|

l 9 records were found!

v OK |

Figure 34. Number of records found.
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B untitled - Notepad o [m] 3]
File Edit Format View Help
similarity Search results for the spectrum: =]

C:\msdchem'\ForensicDB 02201204, D_Average of 29.726 to 29.853 min. jdx

rRecord ID: 3825 sSpectrum No: 6/6 HQI: 100.00 Compound: JWH-073 2" naphthyl-N-(1-methylpropyl) isomer

Record ID: 3330 Spectrum No: 1/1 HQI: 61.33 Compound: JWH-073

rRecord ID: 3089 specitrum No: 7/7 HQI: 61.33 Compound: JWH-073

Record ID: 3911 sSpectrum No: 6/7 HQI: 61.26 Compound: Ultra Cloud 10

rRecord ID: 3889 spectrum No: 6/7 HQI: 61.26 Compound: Happy Shaman Humboldt Gold 4cC
Record ID: 3308 sSpectrum No: 6/6 HQI: 59.33 Compound: JwWH-015

Record ID: 3097 sSpectrum No: 2/2 HQI: 58.83 Compound: JwWH-015

rRecord ID: 3888 sSpectrum No: 6/7 HQI: 57.65 Compound: Happy Shaman Herbs Pink Tiger
Record ID: 3892 sSpectrum No: 6/6 HQI: 55.42 Compound: JWH-018& N-(l-methylbutyl) isomer

Figure 35. Summary of returned results

The purpose of the summary of returned results is to show the Record ID number, the Spectrum
number, the Hit Quality Index and the Compound name. This provides users with a quick view
of all information.

e The returned results are displayed in order of RecordID, not in order of Hit Quality Index
(as they are when searching through the ForensicDB interface). The summary of returned
results shows the records in order of decreasing Hit Quality Index to aid users in locating
the top matches.

Users can perform subsequent searches from Agilent ChemStation. They can navigate the
database as described in Section 4 or review the results as described in Section 6.
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8. Submitting Spectra to ForensicDB

Users can now upload their own spectra for inclusion in ForensicDB by going to the following
Web-Portal: https://www.forensicdb.org/submit/.

To submit spectra to ForensicDB:
e Choose whether you are submitting DART, EIMS, FTIR, or OTHER spectral method.

Welcome to the spectrum submission form, please begin by selecting the data type
of the spectrum you are submitting

If you cannot find submission forms appropriate for the data you wish to submit or
have questions about data file support, then please E-mail forensicDB@rti org to
request additional data accommodations.

EIMS [+]

Figure 36. Select data type to submit.

e Users must fill out a Record form, providing information such as compound name,
submitting facility, and submitter name (Figure 37). Select whether you are submitting
multiple files or a single file. Selecting multiple files will keep all parameters the same so
that you do not have to re-input the parameters each time.

Submitter name i |

Submitter facility | |

Submitter email | |

Email visible to public |N0 E|

Compound name | |

Acquisition date

1A

October 2012

v

Su Mo Tu We Th Fr Sa
30 1 2 3 4 5 &
i 8 El 10 11 12 13
14 15 [ 16 17 18 15 20
21 22 23 24 25 26 27
28 28 = a1 Zs
Standard source | |
Standard orginal phase  [Please Select [~]
Data type [EMS |
Multiple or single files [Multiple [+
Next

Figure 37. Enter record information.
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e Select Next once the record information is completed. The next screen (Figure 38) is
used to enter specific instrumental parameters. Uploaded files must be averaged and
background subtracted.

Instrument type |Quadrupole (single or multiple) El

Chromotography type [GC []

Chromatographic method (include split ratio, temperature ramp, column and
dimensions, injection port temperature, gas type and retention time)

Mass measurement |n0mina| E|

Scan range: [ |

Method and software used in data processing (example: averaged and background | \
subtracted, MassCenter v.1.3.6¢)

lonization mode [Positive [=]

Insturment make and model [ |

Tune type [Auto-tune []
Mass calibration method [PFTBA []
Single compound or mixture |S|ng|e compound |Z|
Notes (please detail any responses where you chose ‘other’ and add additional

comments/parameters as needed)

Please select a single file to upload [ [ Browse_ |
Data specific to all submissions or current one only? |A|| Files E|

Continue

Figure 38. Enter instrumental parameters.

Once your data are submitted, you will receive a notification of your submission that asks
whether you want the instrumental parameters to stay the same for each subsequent submission
(Figure 39).

Thank you. Your file and data have been submitted. Do you want to upload more
records, using the field values you have input for this record?

Start over

Figure 39. Notification of submitted data.

If you would like to submit data for a specific spectral method that is not represented in the Web-
portal, please contact us.
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0. Contact Information

We are available to answer questions or provide support Monday through Friday, 8:15 AM to
5:00 PM EST, excluding holidays. You may contact us by phone, fax, email, or letter.

Phone: 1-866-252-8415
Fax: 919-541-7042
Email: forensicdb@rti.org

Letter:

3040 E. Cornwallis Rd

P.O. Box 12194

Research Triangle Park, NC, 27709
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