
Rapid Field Testing of Ecstasy Pills
Using a 1064-nm Handheld Raman
Device

TACTICID-1064

Application Note 410000031-A

In  recent  years,  handheld  Raman  devices  have
become  a  widely  used  technology  for  safety  and
security  personnel  and  law  enforcement  for  quick
identification  of  narcotics,  pharmaceutical  drugs,
hazardous  chemicals ,  explosives,  and  other
substances.  Thanks  to  the  rugged  design  and
portability of handheld Raman devices, police officers
and  public  safety  personnel  are  able  to  detect
suspected substances in the field. However, brightly-
colored street samples such as ecstasy tablets pose a
serious challenge due to the fluorescence interference

commonly associated with Raman devices that use a
785-nm  laser.  Fluorescence  is  photoluminescence
emission  upon  laser  excitation  that  potentially
overwhelms the Raman signal partially or completely,
resulting in a poorly defined Raman signature,  and
failure  of  identification.  Fluorescence can limit  the
Raman detection of colorful substances and mixtures
with  plant-based  narcotics  and  cutting  agents,
making it difficult to perform fast, presumptive tests
of street samples in the field.

Laser  excitation  wavelength  plays  a  critical  role  in
fluorescence appearance. While Raman scattering can
occur  with  any  inc ident  laser  wavelength,
fluorescence  is  wavelength-dependent.  Raman
spectrometers operating using visible lasers such as
532-nm and 785-nm wavelengths typically generate
strong fluorescence from brightly-colored samples
and street-level mixtures that overwhelms the Raman
signal. A laser wavelength in the near-infrared region
of  light,  such  as  1064  nm,  naturally  reduces  the
fluorescence generated from these types of samples.
For this reason, handheld Raman systems that contain

1064-nm laser excitation, as opposed to the 785-nm
laser  excitation  traditionally  used,  are  the  newest
advancement in Raman instrumentation in an effort
to significantly reduce fluorescence interference.
B&W Tek’s newly released TacticID®-1064 is a field-
ready  handheld  Raman  system  utilizing  1064-nm
wavelength  laser  excitation.  Designed for  forensic
analysis by safety personnel, first responders, and law
enforcement  personnel ,  the  Tact ic ID-1064
significantly reduces fluorescence, allowing users to
identify tough street samples such as ecstasy tablets
in a variety of colors and mixture forms.
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CASE STUDY: ECSTASY

Popular among teenagers and young adults, ecstasy
tablets are often found in many colors with various
logos at club scenes and rave music events to attract
young  people.  The  main  ingredient  MDMA  (3,4-
methylenedioxymethamphetamine)  is  a  synthetic
drug,  chemically  similar  to those of  stimulants and

hallucinogens  that  alters  mood  and  perceptions.
Listed by the US Drug Enforcement Administration
(DEA) as Schedule I drug, MDMA has high potential
for  abuse.  Deaths  from  MDMA  are  commonly
associated with a fatal increase in body temperature
and dehydration.

Due to the colorful and nonhomogeneous nature of
ecstasy pills, when they are measured with a Raman
device  with  a  785-nm  excitation  wavelength  the
Raman signatures tend to be overwhelmed by strong
fluorescence,  which  l imits  the  capabi l i ty  of
identif ication.  To  i l lustrate  the  f luorescence
interference of colorful ecstasy pills generated by a
785-nm laser, Figure 1 shows Raman spectra collected

from  a  pink-colored  MDMA  tablet  using  a  Raman
device with a 785-nm laser (blue trace) and a Raman
device  with  a  1064-nm  laser  (red  trace).  The
fluorescence  generated  from  the  785-nm  laser
overwhelms  the  Raman  peaks  characteristic  of
MDMA,  while  excitation  with  the  1064-nm  laser
results  in  clear,  distinct  MDMA  Raman  signature
peaks.

Figure 1. MDMA pink tablet Raman spectra measured by 1064-nm laser (red trace) vs. 785-nm laser (blue trace)
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TACTICID-1064 TEST RESULTS

The TacticID-1064 was used to test  ecstasy  pills  of
different colors. Figure 2 displays the test result of a
pink tablet. With an integration time of 2 seconds, the
scan matches to MDMA HCl in the reference library
with a hit quality index (HQI) at 96. An HQI score is a
measure of how well the unknown sample spectrum
correlates to a library spectrum. An HQI score of 100
indicates  100%  correlation  between  the  sample
spectrum and the library signature. An HQI score of 96
indicates a very high correlation between the sample

and the MDMA reference. In general,  an HQI score
higher than 85 indicate sufficient correlation to the
reference signature to identify the main component in
the  street  samples.  For  test  results  with  HQI  score
lower than 85, the user can initiate mixture analysis to
further analyze the components in the sample mix.
Other  ecstasy  pills  with  different  colors  and  logos
were  tested  using  TacticID-1064.  The  results  are
summarized in Table 1.

Figure 2. TacticID-1064 test on pink ecstasy pill matching to MDMA HCl with HQI = 96

Table 1. TacticID-1064 testing details for different ecstasy pills
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Figure  3  overlays  spectra  from four  ecstasy  pills  of
different  colors  measured  with  the  TacticID-1064.
U n l i k e  R a m a n  d e v i c e s  w i t h  7 8 5 - n m  l a s e r
wavelengths, the TacticID-1064 is able to significantly

reduce  the  fluorescence  from  the  dyes  and  other
additives  in  the  pills,  providing  distinctive  Raman
signatures for accurate and reliable identification.

Figure 3. TacticID-1064 spectra from ecstasy pills of pink, blue, orange, and yellow colors

Although MDMA is usually the main component of
ecstasy,  oftentimes tablets are a mixture of several
s t i m u l a n t s  s u c h  a s  M D A  ( 3 , 4 -
methy lenedioxyamphetamine) ,  MDEA  (3 ,4-
m e t h y l e n e d i o x y - N - e t h y l a m p h e t a m i n e ) ,
amphetamine,  methamphetamine,  caffeine,  and
other  cutting  agents.  Using  the  TacticID-1064’s
mixture  analysis  algorithm,  the  user  can  further
analyze spectra with HQI values less than 85. For the
orange pill  stamped with  a  Tesla  logo,  the  top  hit

matches to MDE (MDEA) with an HQI of 63.1. This low
HQI value indicates the sample composition is likely
not dominated by just one component. The further
mixture analysis (Figure 4) on the scan resulted in two
components: paper and MDEA HCl. The component
“paper” relates to the cellulose-type cutting agents or
binding  materials  inside  the  pill.  The  percentage
values reported from the mixture analysis indicate the
probability of each individual component spectrum in
forming the composite spectrum of the sample.
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TACTICID-1064 TEST RESULTS

Figure 4. TacticID-1064 mixture analysis result for orange pill with Tesla logo

Another pink pill marketed by the name “Bull99” and
stamped with the Red Bull logo resulted in a match to
the stimulant MDPV (methylenedioxypyrovalerone).

Figure  5  shows  the  Raman  spectrum  from  the  pill
compared  to  the  reference  spectrum  of  MDPV.
“Bull99” matched to MDPV with an HQI score of 86.

Figure 5. TacticID-1064 test for “Bull99” pill matching to MDPV
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CONCLUSIONS

Raman  devices  with  1064-nm  laser  excitation
significantly  reduce  the  fluorescence  commonly
observed from colorful samples upon excitation with
a 785-nm laser. The TacticID-1064, B&W Tek’s new
handheld Raman device,  employs a  1064-nm laser
that  is  capable  of  generating  distinctive  Raman
signatures of MDMA and other synthetic components
contained in colorful ecstasy pills. The TacticID-1064
successfully identified ecstasy pills in colors such as
pink,  red,  yellow,  blue,  and  orange  based  on  HQI

scores  that  provide  a  correlation  of  how  well  the
spectrum from the unknown sample  matches  to  a
library  spectrum.  Mixture  analysis  on  the  TacticID-
1064 was used to identify components in pills that are
not  comprised  of  a  s ingle  pure  component.
Ultimately, the advent of Raman devices with 1064-
nm laser excitation like the TacticID-1064 expands the
scope of materials that law enforcement officials and
hazardous  materials  technicians  can  reliably  and
safely identify.
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CONFIGURATION

TacticID-1064 Raman-Handspektrometer
Das TacticID®-1064 ist ein Raman-Handspektrometer
für den Feldeinsatz, mit dem Sicherheitspersonal und
Einsatzkräfte (z. B. von Strafverfolgungsbehörden, Zoll
und Grenzschutz sowie Bombenräumkommandos)
eine  schnelle  und  präzise  kontaktlose  Analyse
durchführen können. Das TacticID-1064 greift auf die
bewährte  Raman-Spektroskopie  zurück  und
ermöglicht Benutzern die Echtzeit-Identifikation eines
breiten  Spektrums  an  unbekannten  Chemikalien,
Betäubungsmitteln,  pharmazeutischen  Drogen,
Sprengstoffen und sonstigen Substanzen in weniger
als  einer  Minute.  Die  Ansprechzeit  und  operative
Unsicherheit  werden somit  erheblich verkürzt.  Mit
dem  TacticID-1064  wird  Fluoreszenz  durch  den
Einsatz einer Wellenlänge von 1064 nm vermieden,
sodass  die  Benutzer  sogar  mit  schwierigen
Strassenproben arbeiten können.
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TacticID Mobile
Das  TacticID®  Mobile  ist  ein  kostengünstiges,
ergonomisches Raman-Handspektrometer mit einem
1064-nm-Laser und ausgewählten Bibliotheken für
die  schnelle,  zerstörungsfreie  Identifikation  von
Betäubungsmitteln,  gefährlichen Chemikalien und
verdächtigen Stoffen.  Es  wurde für  den einfachen
Einsatz durch Sicherheitspersonal vor Ort entwickelt,
da es Proben schnell und direkt durch transparente
Behälter  scannen  kann  und  die  Ergebnisse  der
Identifikation klar auf dem grossen, sehr hellen und
hochauflösenden Touchscreen angezeigt werden.
Das TacticID Mobile nutzt die Raman-Spektroskopie
zur Messung des molekularen Fingerabdrucks einer
P r o b e ,  d i e  a n h a n d  d e r  e i n g e b u n d e n e n
B e t ä u b u n g s m i t t e l - S p e k t r e n b i b l i o t h e k ,
Ausgangsstof fen,  tox ischen  und  gängigen
Chemikalien, Arzneimitteln, Sprengstoffen und mehr
identifiziert  wird.  Durch  die  Vor-Ort-Identifikation
e r h a l t e n  E r s t h e l f e r  e i n e  v e r w e r t b a r e
Probenidentifikation in weniger als einer Minute, die
durch  Sicherheitshinweise  (GHS  und  NFPA  704)
ergänzt wird und so eine schnelle Reaktion mit mehr
Gewissheit ermöglicht.
Mit  dem  1064-nm-Anregungslaser  des  TacticID
Mobile lassen sich schwierige Strassenproben, farbige
Proben  und  unreine  Proben  mit  minimaler
unerwünschter Fluoreszenz identifizieren. Das System
kann  über  den  Touchscreen  oder  die  Tasten  und
somit  sogar  in  Schutzkleidung bedient  werden.  Es
verfügt  über  ein  kompaktes  Design  mit  einem
robusten IP68-Gummischutz und hat die Fallprüfung
nach der Militärnorm MIL-STD-810H bestanden.
Mit  jedem  Scan  können  weitere  Informationen
hinzugefügt  werden,  unter  anderem  Bi lder,
Standortmarkierungen, Notizen und andere Angaben
zur Identifikation,  aus denen sich ein umfassender
Bericht  mit  allen  einschlägigen  Informationen  in
einem Dokument  ergibt.  Benutzer  können eigene
Bibliotheken anlegen und Anpassungen vornehmen.
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