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Abstract/Introduction Materials and Methods Results and Discussion

. i : : : Materials Identification
Fentanyl 1s a schedule Il synthetic opiate analgesic *Analog standards were obtained from Cayman, Cerilliant, and *Mass Spectra of the analogs were differentiated save the 3- * Most of the analogs were able to be sufficiently
- : : : Lipomed as either 1 mg/mL methanolic standards or powders that were methylfentanyl cis and trans isomers differentiated from each other without derivatization
) Fenta_nyl Works by b'”‘_j'”g 10 opiate receptOIfS |r_1 the brain then made into 1 mg/mL methanolic standards i o = Similar retention times but unique mass spectra
DThIS_aCtI_On Causes h_lgher levels of dopamlne In the bOdy’ * Methanol was purchased from Fisher-Scientific | | = = CiIs and Trans 3-methylfentanyl spectra were identical
resulting in a euphoric, relaxed state | » Ethyl Acetate, Heptafluorobutyric Anhydride (HFBA), il R S S = The Acetyl norfentanyl metabolite was not detected by
sFentanyl Is used for t_reatlng patlgnts s_ufferlng from Pgntaﬂuoropropionic Acid (PFPA), and Procaine were obtained from = T e ans e the method as well as the other non-metabolite analogs
moderate to severe pain, or chronic pain Sigma-Aldrich il T \ ~
* Deuterated Fentanyl, Cocaine, Heroin, Methamphetamine, | e T
» Some Analogs of fentanyl are created clandestinely to Oxycodone, &Alprgzolam standards purchased frr)om Cerilliant i i . * The derivatization method was successful for the_acetyl
* ReagentS/ solvents were GCMS, LCMS, or HPLC grade - E‘sozo‘eiz(;"I'msaao:]:oaiaazzo'm'o1:18310zoizm;;sﬁzgza?fgozssz;ozsozﬁﬁéosmzosa i e Q'Jg*l;!15(;;'“;,L'o13'3Jf:goaa’oﬁé;aa1552'3115;02'50\ i . norfentanyl (metabO“te) but unsuccessful for the cis/trans

supply illicit opiates isomers or other fentanyl analogs

sThese analogs have no approved human use Trans Cis
Sample Preparation for Identification/Derivatization Derivatization The GC-FID method for th librat el
. - “ROSS A _ * The GC- method for the calibration model was
* There are analogs of fentanyl that exist outside of ?Omith? i \(l)vaIS 7da|f)ted rmmtsacti) mg Straln(I) ROdS na ta I.tt be and th “Derivatization was unsuccessful for all analogs with no changes successful with data showing little variation & high accuracy
clandestine production, such as sufentanil and alfentanil HL OF 2 UMYIML ana’od standart was place in a test the and ihe occurring to their GC-FID or GCMS spectra.

methanol was evaporated off

. . *The exception was the metabolite acetyl norfentanyl
(used medically in much the same way as fentanyl) » The residue was reconstituted with 100puL of a derivatization agent P ,A / y

* The GCMS data was not as successful in regards to

_ _ o (either heptafluorobutyric anhydride or pentafluoropropionic acid) and = I resolution and co-elution issues
 Drug analysts will need an accurate identification and then heated for 20 min. at 55°C e
quantitation method for seized solid-dose drugs » Evaporated solvent off & reconstituted w/ 300pL ethyl acetate * Talling was a problem, it caused the deuterated fentanyl and
* 5pL of 30 mg/mL procaine was added as the internal standard. | | = | :
. . e cmrnlac tha cama mrmeadira wone fallmad caua | | ™ - heroin peaks to be unresolved
» There is research that has been performed on quantifying * For underivatized samples, the same procedure was followed, save \
- : - - for the addition of the derivatization agent - /\ g _ _

these analogs In urine for toxicologists | T EEEEEERE AR RS ’ - e A L * Another problem was acetyl fentanyl and heroin co-eluting,

» The objective of this research was to first identify and Sample Preparation for Calibration Model R e the mass spectra were still able to be isolated though by

potentially derivatize these analogs using GCMS and then * Calibrators were prepared at 1.0, 0.75, 0.5, 0.1, and 0.01mg/mL by = R subtracting out one spectra from the other and vice-versa

: - dilutingl.0mg/mL standard with methanol.
validate a quantitation method for acetyl fentanyl * The controls were prepared the same, with concentrations of 0.9, 0.4, o ]|

and 0.05mg/mL .
« 40uL of 100 pg/mL deuterated fentanyl added as the internal standard 5 J Ht LT tm le A
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o \)(])\ /ON /\Q o Underivatized Derivatized analogs would be a key step in future experiments
3 GC-FID / GCMS . L .
N O\ /O * Literature showed that derivatization for fentanyl and its analogs
/L

* Future studies should address resolving the derivatization,
tailing, and co-elution issues.
o R NS O = Finding a derivatization agent that works with fentanyl
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 Agilent Technologies - 6890N gas chromatograph with flame : : : : A References
lonization detector and 5973 mass spectrometer detector (dual column) has only been accomplished in the past for increasing the sensitivity

e The same temperature programming was used for GC-FID and of metabolites to GC-FID/GCMS methods  Fentanyl. Drugabuse.gov. December 2012. National Institute on Drug
e o GCMS o Abuse. <http://www.drugabuse.gov/drugs-abuse/fentanyl>.
.. : : ntitation o -
* Initial temperature was 85°C, held for 0.75min, then increased at a Qua .t ta_t 0 . : Mercado-Crespo MC, S-um!ner SA, Spelke MB, sugerman DE, Stanley C.
Fentanvl Acetvl Eentanvl O [ . o . » Calibration Model produced excellent quantitation curves with Notes from the Field: Increase in Fentanyl-Related Overdose Deaths -
y y y rate of 15.0°C/min to the final temperature of 305°C, held for 0.75min. ) . . . _Rhode Island. November 2013-March 2014. CDC. June 2014:
« Pressure initially 5.0 psi, then ramped at 150 psi/min to 15.0 psi, held near perfect linearity and high consistency | o |
L : . . Y22 psl, ped ¢ psiim| =Pl » Accuracy and Precision both demonstrated (24):531
Fentanyl analogs used in this study include: for 6 minutes, then ramped at 150 psi/min to 40.0 psi « All controls within + 20% of the expected values - Notes From the Field: Acetyl Fentanyl Overdose Fatalities -- Rhode Island,
= Acetyl fentanyl * For the quantitation phase of the study, the same parameters were « The model could be implemented in casework with little issue for March-May 2013. CDC. Aug 2013; (34):703-704
= Acetyl norfentanyl (A metabolite of acetyl fentanyl) used, save the pressure, which held constant at 20.0 psi he GC-FID hod P * Patton A, Seely K, Pulla S, Rusch N, Moran C, Fantegrossi W, Knight L,
. Butvryl fentanvl the GL-FID metho Marraffa J, Kennedy P, James L, Endres G, Moran J. Quantitative
u yry en any o Control Runl | Run2 | Run3 | Run4 | Run5 | PercentError| RSD %CV Measurement of ACEtyl Fentanyl and ACEtyl Norfentanyl In Human
: Pgra—fluorofentanyl Selectlv_lty - _ 0.9 mg/mL | 0.898 | 0.890 | 0.890 | 0.880 | 0.883 1.42% | 0.00768 | 0.768% Urine by LC-MS/MS. _Anal Chem. Feb 2014; (3):1760-1766 |
= Cis 3-methylfentany! » Established by spiking a 1.0mg/mL sample of acetyl fentanyl with 0.4mg/mL | 0399 | 0395 | 0.396 | 0.391 | 0394 | 127% | 0.00743 | 0.743% - Shaner RL, Kaplan P, Hamelin El, Bragg WA, Johnson RC. Comparison
= Trans 3-methylfentanyl 50pL each of 1 mg/mL heroin, cocaine, methamphetamine, oxycodone, 0.05me/mL | 0.0444 ] 0.0446 | 0.0424 | 0.0441 ] 0.0454| 13.2% | 00250 | 2.50% of two automated solid phase extractions for the detection of ten
- Sufentanil and alprazolam standards » GCMS method had tailing problems - causing acetyl fentanyl and fi”ta”y: analor?s f‘”ddmetabomes '”th“mi” “rj'”ghus'”gg'q“'g -
quantitation model *Attempts to solve this issue were unsuccesstul » Stanley TH. The History and Development of the Fentanyl Series. J Pain
. AT i - - _ o _ _ Symptom Manage. Apr 1991, (7):3-7
t_The En?;:wauzed Ana}[logs nad rl;?art Idbentlca_ll retention LOD/LOQ * lon ratios were within +20% of the standard ion ratios - Strano-Rossi S, Alvarez I, Tabernero MJ, Cabarcos P, Fernandez P,
I_rnes U- € Mass SpeC_ ra W_ere a _ €10 DE eas_l y e Determined by |ocating the approximate point of elution of acetyi Run Average Primary lon Ratio | Average Secondary lon Ratio Bermejo AM. Determination of fentanyl, metabolite and analogs
differentiated, save the identical cis and trans isomers fentanyl on a gas chromatograph of a blank sample Standards 208 531 in urine by GC/MS. J. Appl. Toxicol. Oct 2010; (7):649-654
* The derivatization was unsuccessful with the exception of » The integration of the noise was forced and then multiplied by three ol o2 1 ¥ Ack led i
the acetyl norfentanyl to determine LOD and by ten to determine LOQ E:::Ej ij 233 CKNOWIE gemen S
Calibrator Run 5 2.14 3.35
e A quantitation method was developed for acetvl fentanvl lon Ratios . o _  The author thanks Lauren M. McCormick, Dr. Lauren R. Waugh, and
. Thq librati del " ful i - 4 » Established by running standards of the middle three calibrators and Selectivity study showed heroin & acetyl fentanyl co-elute Carolyn E. Trader-Moore for helping develop this project and reviewing
€ calioration models were successtul In creating accurate = A potential problem as the drugs are often seen together the work that resulted.

determining the average primary and secondary ion ratios by dividing
the peak area of the quantitation (largest) ion by the first qualifier
(second largest) ion for the primary ion ratio and by the second
qualifier (third largest) ion for the secondary ion ratio

curves that produced results for the controls within 20% error
of their experimental values

= Method adjustments did not resolve this

 The author also thanks the Kentucky State Police for allowing the
« LOD was determined to be ~0.003mg/mL internship that was needed for this project and for the use of their facilities

« LOQ was determined to be ~0.007mg/mL and instruments for said project.




