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GC Separation Methods

Fentanyl (hydrochloride) (CRM) and all fentanyl analogs (provided as neat materials) used in the study are Cayman
products. Single component solutions for each fentanyl analog were prepared by dissolving 1 mg of neat material
in 1 ml of HPLC-grade methanol (EMD Millipore). Twenty multicomponent mixtures were prepared by transferring
200 pl aliquots of each single component solution with a 200 ul aliquot of internal standard into a vial and dried
under nitrogen. The multicomponent mixtures were reconstituted with 200 ul of methanol for a final nominal
concentration of 1.0 mg/ml per component. The multicomponent solutions were transferred to autosampler vials
with insert prior to injection. The 20 multicomponent mixtures were used in the GC separation study.

A 1.0 ul injection of each solution was analyzed using the instrument and parameters listed in Tables 1-4. A
Standard Spectra Autotune (S-tune) was performed prior to sample analysis in the study.

Table 1. GC-MS method conditions

Instrument | Agilent 6890 Gas Chromatograph equipped with an Agilent 5973 Mass Selective Detector

Column | Restek, Rtx-5 MS, 30 m x 0.32 mm 1.D., 0.5 um film thickness (Phase composition: Crossbond 5% diphenyl / 95%
dimethyl polysiloxane; similar column: DB-5MS)

Injector Temperature | 300°C

Carrier Gas | Helium at 2.0 ml/minute, split ratio = 15:1

MS Settings Transfer line temperature: 300°C

MS Source: 230°C

MS Quad: 150°C
Scan Range: 40-600 m/z

Electron lonization: 70eV

S-tune Parameters Target Tune Masses: 69, 219, 502
69 Abundance Target, Counts: 8,000,000
Mass 219 Target %: 55
Mass 502 Target %: 2.5

To achieve baseline separation on the GC, multicomponent mixtures of the fentanyl analogs were separated
into 20 isomer groups. Three methods were developed for separating each isomer group. Baseline resolution
(>1.5) was obtained for all the isomer groups as illustrated in Tables 2-4. Results for each method are listed in
the tables below. Relative retention time (RRT) was used to minimize the impact of retention time variation. RRT
is expressed as the ratio of retention time of a compound to the internal standard or reference. For this study,
fentanyl (hydrochloride) (CRM) was introduced as an internal standard and mixed in all samples. The combination
of RRT and MS was used to identify each component.



Table 2. GC Separation Method 1

Method conditions: 50°C for 1 minute, 30°C/minute to 300°C. Total run time: 15 minutes
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GC Separation Method 1 (continued)

Method conditions: 50°C for 1 minute, 30°C/minute to 300°C. Total run time: 15 minutes
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GC Separation Method 1 (continued)

Method conditions: 50°C for 1 minute, 30°C/minute to 300°C. Total run time: 15 minutes
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*RRT: Relative retention time (RRT) is the ratio of the retention time of analyte peak relative to that of another used as a reference obtained under identical conditions.

RRT=(T . ../T

analyte

reference’

**m/z in bold represents the base peak.
***2-methyl Acetyl fentanyl (hydrochloride) and fentanyl (hydrochloride) (internal standard) were coeluted in this condition, therefore, the RRT is 1.000 in the study.

Table 3. GC Separation Method 2

) where T = Retention time. Fentanyl (hydrochloride) (CRM) (Item No. ISO60197) was used as a reference (internal) standard (IS) in the study.

Method conditions: 240°C for 1 minute, 1°C/minute to 260°C, 30°C/minute to 300°C. Total run time: 26 minutes
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GC Separation Method 2 (continued)

Method conditions: 240°C for 1 minute, 1°C/minute to 260°C, 30°C/minute to 300°C. Total run time: 26 minutes
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GC Separation Method 2 (continued)

Method conditions: 240°C for 1 minute, 1°C/minute to 260°C, 30°C/minute to 300°C. Total run time: 26 minutes

Group Compound Name Cayman RRT* Resolution | m/z** | TIC
Name Item No.
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*RRT: Relative retention time (RRT) is the ratio of the retention time of analyte peak relative to that of another used as a reference obtained under identical conditions.
RRT = (T ../ Tserenee) Where T = Retention time. Fentany! (hydrochloride) (CRM) (Item No. 1ISO60197) was used as a reference (internal) standard (IS) in the study.
**m/z in bold represents the base peak.

***3-Fluorofentanyl (hydrochloride); 4-fluoro, para-fluoro (+)-cis-3-methyl fentanyl (hydrochloride) and fentanyl (hydrochloride) (internal standard) were coeluted in this condition, therefore, the

RRT is 1.000 in the study, respectively.

Table 4. GC Separation Method 3

Method conditions: 50°C for 1 minute, 30°C/minute to 300°C. Total run time: 30 minutes

Group Compound Name Cayman RRT* Resolution | m/z** | TIC
Name Item No.
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*RRT: Relative retention time (RRT) is the ratio of the retention time of analyte peak relative to that of another used as a reference obtained under identical conditions.
RRT = (T /T ) where T = Retention time. Fentany! (hydrochloride) (CRM) (Item No. ISO60197) was used as a reference (internal) standard (IS) in the study.
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**m/z in bold represents the base peak.
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