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VENLAFAXI NE DETECTI ON AND CONFI RVATI ON

Saf ety Precauti ons

TLC procedures mnust be perfornmed in a fume hood. Protective
clothing (safety goggles, |lab coats, gloves) should be worn.

Scope

This SOP describes detection and confirmation of venl afaxine
nmet abolites in equine urine.

DETECTION:.  TLC

Five m urine subjected to enzyne hydrolysis followed by
liquid/liquid extraction:

Basi ¢ Principles: Specific enzynme used to cleave [-Q ucuronide
I i nkages. Liquid/liquid extraction at proper pH range to yield
desired drugs. Back extraction to yield cleaner extract.

Extraction

NOTE: pH nmeters must be standardi zed to a pH of 7. Record the val ues
in the pH Meter Logbook (see Q¥ QC LOGS - pH Meters). The term
"sanple"” refers to not only the urine received for testing, but also
t he negative urine control (NCU), the enzynme hydrol yzed urine positive
control (EHUPC), and the open blind (### TAMJ). The EHUPC obt ai ned
by equine adm nistration contains O desnethyl pyrilam ne gl ucuronide.
Throw away the extraction tube used for the EH PCU

1. To 5 nL of sanple in a 16 x 125 mm screwtop gl ass tube, add 2 nL
of 1M acetate buffer (pH 5)

2. Add 1 nL B-glucuronidase to each tube. Vortex each tube.

3. Cover tubes with foil (or loosely cap), place in a small test
tube rack and set in the water bath or incubating oven



© No as

(approxi mately 60°C + 5°).

| ncubate tubes for 2-4 hrs. DO NOT | NCUBATE MORE THAN 4 HOURS.
At end of heating period, place tubes in cool water for m ninmm
of 5 m nutes.

Add 0.5 nL ascorbic acid (109% solution to each tube.

Add 0.3 nL of ammonium hydroxide (NHOH:dHO (50:50) to each
tube. Vortex 3 seconds.

Adj ust each tube to pH 8.5-9.2 using 6N HC (1 drop at a tine) or
0.1-0.2 mL NHOH dHO (50:50). Use pH neter to neasure pH  This
step is VERY inportant.

Add 5 nL dichl oronet hane (DCM :isopropanol (1SO (10:1) to each
tube. (Sanple will bubble if not conpletely cool ed).

Cap tightly and rotorack slowy for 5 m nutes.

Centrifuge at approximately 2000-2500 rpmfor 5 mnutes.

Aspirate aqueous (top) layer and carefully transfer solvent
(bottom |ayer to clean screwtop tube.

Add 3.0 nmL 0.5 Msulfuric acid (HSO).

Cap tightly and rotorack slowy for 5 m nutes.

Aspirate bottomlayer. SAVE TOP LAYER!

Add 0.2 nL ascorbic acid (10% solution to each tube.

Add 0.6 nmL NHOH dHO (50:50) to each tube.

Vortex each tube for three seconds.

Adj ust each tube to pH 8.5-9.2 using 6N HC (1 drop at a tine) or
0.1-0.2 mL NHOH dHO (50:50). Use pH neter to neasure pH  This
step is VERY inportant.

Add 5 nL DCM | SO (10: 1) to each tube.

Cap tightly and rotorack slowy for 5 m nutes.

Aspirate aqueous (top) layer and carefully transfer solvent
(bottom layer to clean 13 x 100 mm di sposabl e gl ass test tube.
Evaporate at 45°C = 5°C using N.

TLC SAVPLE APPLI CATI ON

1.

Using a #1 pencil, lightly mark a line at 2 cmacross two 10 x 20
cm TLC plates and heavily score a line at 7 cm  Above the 7 cm
line, |abel the plates (EH1 and EH 2). I ncl ude date, tech's

initials, race track, race date, solvent system UV and spray
sequences. Belowthe 2 cmline, |abel the negative urine control
(NCU), the positive urine control (EHUPC), standards, and |ab
sanple nunbers at application spots. Place standards in the
m ddl e of the plate. Allow the plates to activate for at |east
10 mnutes on a hot plate (approximate tenperature 113° - 130°F)
before spotting.

Di ssolve each sanmple in 10 pL of ethyl acetate (EtQOAc)
i mredi ately before spotting.

Spot 2 pL of each sanple using either a 10 yL Ham | ton syringe or
an Eppendorf Utra-mcropipettor on the TLC plate. (I'f adding

nore solvent, then spot nore sanple, i.e., add 20 pL - spot 4 pL)
Rinse the syringe with 30 pL of Et OAc between sanples. (Pull up



and di spense 10 pL 3 tinmes) or discard the used pipette tip.

TLC ANALYSI S

1. In the mddle of the plate, spot 2 pupL of the appropriate

st andar ds.

2. Develop in Prop-A while still warm allow to dry. Record in
Sol vent Tank Logbook. After 4 plates are devel oped, make fresh
Pr op- A

3. (bserve the plate under SUV and LUV. Mar k any quenching or
fluorescence and record results.

4. Place dry plate in iodine vapor chanber for 2 mnutes.
(Aponor phi ne should turn green). Record the Rf value and col or
for any other spot that appears after exposure to these vapors.
Spot s fade qui ckly.

5. Heat plate for 4 mnutes under funme hood. Green color of
aponor phi ne i s enhanced.

6. Let plate cool. Spray lightly with Folin Denis until blue-grey
col or appears.

7. Expose plate to ammoni a vapors only until standards turn a darker
bl ue- grey. (Wn't take long, approximtely 30-60 seconds).
Circle any spot that turns grey at this point. This color

generally indicates the presence of a phenolic group.

8. Heat plate for at least 5 mnutes so ammobnia won't interfere with
Dr ag.

9. Let plate cool and spray with Drag., cover with a glass plate,
observe on light box, and mark any orange spots. Record col ors
and Rf val ues for spots observed.

10. Spray with NaNO, cover with a glass plate and observe on |ight
box. Record colors and Rf val ues. Record Rf values for
standards on Standards Rf Logsheet.

11. Parent venl af axi ne (standard) appears as a brown spot with an Rf
of approxi mately 0. 24. Venl af axi ne netabolites appear as brown
spots at approxinmately Rf 0.08 and 0.12.

REAGENTS FOR VENLAFAXI NE SOP

- Extraction Reagents and TLC Sol vent Systens -

NOTE: It is suggested that all reagents be prepared under the hood
whil e wearing gloves and goggl es. Reagents should be |abeled wth
their identifying name, date of preparation and initials of tech
preparing the reagent. Expiration dates are not applicable, except
for [B-glucuronidase solution which should have an expiration date of
one nonth after the date of preparation on the |abel. Qbserve al

reagents in their bottles or pipettors and if particulate matter or
cl oudi ness i s apparent, nmake fresh reagent. Record the conponents and
anounts used in preparing all reagents in the Reagents and Sprays Log.




NOTE: Many chemicals (e.g., phosphate salts) cone in a hydrated form
Check the l|abel of the chemcal versus the recipe. Adj ust the
quantity required as necessary.

NOTE; FOR YOUR SAFETY AND OTHERS IN THE LAB, WHEN PREPARI NG CAUSTI C
MATERI ALS PLEASE TAKE PRECAUTI ONS. ALWAYS ADD ACI DS TO WATER.

1.0 M Acetate Buffer (pH 5.0) [ EH]

Pl ace 164.0 g sodium acetate or 272.0 g sodium acetate trihydrate in a
2 L flask. Add 66.0 nL acetic acid. Dilute to volune (2000 nm.) with
dei oni zed water. Check pH (5.0 £ 0.1). Pour part of solution in
Oxford pipettor. Store the remainder.

50% Anmoni um Hydr oxi de NH,OH: dHO (50: 50) [ EH

Conmbi ne 250 nlL ammoni um hydroxi de (NHOH) and 250 nlL deionized water
inasmall Oxford pipettor.

10% Ascorbic Acid [ EH]

Di ssolve 25 g of ascorbic acid in 250 nL deionized water. Pour into
an Oxford pipettor. Store in refrigerator.

Di chl or onet hane: | sopr opanol DCM | SO (10: 1) [ EH]

Conmbi ne 900 mL DCM and 90 nL i sopropanol in an Oxford pipettor.

B- d ucuroni dase "Patella Vul gata" Sol ution (5000 |U n [ EH

Di ssolve one bottle (1 mllion units) of B-glucuronidase from Patella
vulgata (e.g., Sigma) in 200 nlL deionized water. Pour into a small
Oxford pipettor. Store in the refrigerator.

NOTE: The quantity of raw material may vary due to differences in
specific activity. \Wien preparing the solution, make sure you use 1
mllion units.

6 N Hydrochloric Acid (HA) [ EH]

Slowy add 258 nL concentrated hydrochloric acid (HJ) to 242 nL
dei oni zed water in a 1000 nmL beaker. ( CAUTI ON: Add acid to water!
Wear goggles). Using a stir bar, slowy mx the solution, then allow
to cool. Pour into an Oxford pipettor.




0.5 M(1.0 N) Sulfuric Acid (HSO) [ EH]

Pour 500 nL deionized water into a 1000 nL flask, slowy add 25 nL
concentrated sulfuric acid. (CAUTION. Add acid to water!) Dilute to
900 nL with deionized water.

Prop-A [BU & [EH

Solvent: chloroform72 nL : nethanol 18 nlL : propionic acid 10 nL
Stock: chloroform: nethanol (72:18)

Dai | y: M x stock solution well. D spense 90 nL stock into a 100 niL
graduated cyli nder. Add 10 nL propionic acid. Pour into
tank, cover, mx thoroughly by tilting tank, and |Iet
equilibrate for 15 m nutes.

NOTE: WMake fresh solvent after 4 TLC plates are devel oped.

- TLC Spray Sol utions -

NOTE: Al'l spray solutions should be prepared under the hood while
wearing gloves. Sprays should be |abeled with their identifying nane,
date of preparation and initials of tech preparing the solution.
Record the conmponents and anmounts used in preparing all sprays in the

Reagents and Sprays Log. Expiration dates are generally not
appl i cabl e, except for Dragendorf's (2 days) and nercuric chloride: DPC
(1 week). Appropriate expiration dates should be recorded on the
| abel s of these solutions. Store extra spray solution in the

refrigerator.

NOTE; FOR YOUR SAFETY AND OTHERS IN THE LAB, WHEN PREPARI NG
CAUSTI C MATERI ALS PLEASE TAKE PRECAUTI ONS. ALWAYS ADD ACI DS
SLOALY TO WATER OR SOLUTI ON.

Ammoni a Vapors

Under the fune hood, pour enough amonium hydroxide to cover the
bottom of a 50 nmi beaker. Pl ace the beaker in the devel oping tank
| abel ed "ammoni a vapors" under the fume hood. Close the |id, making
sure a tight seal is forned. Allow vapors to form (approximtely 30
m nut es) before use.

Dr agendorf's Spray




Reagent A: Add 2.0 g bisnuth subnitrate to 25 nlL glacial acetic
acid. Dlute to 100 nL wth dei oni zed water.

Reagent B: Dissolve 40.0 g potassium iodide in deionized water;
dilute to 100 nL with dei oni zed water.

Spray: Mx 10 nL Reagent A and 10 nL Reagent B, add 20 nL
glacial acetic acid; dilute to 100 nL wth deionized
wat er .

Unused A and B are stored at roomtenperature. Dragendorf's is stable
for two days.

Folin Denis Spray

In a 250 nmL round-bottom fl ask, conbine 10 g sodium tungstate; 2
g 12-nolybdosilicic acid; 5 nL of concentrated phosphoric acid;
50 nL deionized water; and 5-10 boiling chi ps.

Place flask in heating mantle.

Attach condenser to the fl ask.

Clanp the condenser to a ring stand so it is in a vertical
position fitting snugly into the flask.

Attach one piece of rubber tubing to the water spigot. Attach
the other end of this tubing to the lower spigot on the
condenser .

Attach a second piece of tubing to the upper spigot and put the
other end in the sink.

Turn the water on slowy (low flow).

Plug in the heating mantle to start refl uxing.
Allow the mxture to reflux for 2 hours.

Al l ow the m xture to cool at room tenperature.
Dilute the mxture to 100 nL with deionized water.

| odine (1, Vapors

Pour enough iodine crystals to cover the bottom of a |arge
desi ccat or. Cover with the lid, nmaking sure a tight seal is
f or med. Al'l ow vapors to form (approximately 30 m nutes) before



use.

SodiumNitrite Spray (NaNQ)

Di ssolve 5.0 g sodiumnitrite in deionized water. Dilute to 100
m. with deionized water.

LIMTS OF DETECTI ON

Limts of detection by TLC, as determ ned by spiking blank urine
with reference standards prior to extraction, were 50 ng/m for
venl af axi ne and 100 ng/m for O desnethyl venl af axi ne.

GC/ M5 _CONFI RVATI ON

Extracti on: 5 m urine subjected to enzyne hydrolysis followed
by LL extraction (see above).

Residue dissolved in 20 pu ethyl acetate, 1 pu injected
(derivatization not necessary).

GC/ M5 condi ti ons:

Colum HP-5 M5, 30 m (0.25 mm I D)
Port tenmp - 200°C

Initial oven tenp - 80° (1 mn)
Ranp rate - 10°/mn

Oven tenp - 130°C (0 mn)

Ranp rate - 20°/mn

Final oven tenp - 280°C

MS condi ti ons:

Mass range - 50-400 anu

GC/ M5 Results

Two netabolites - O desnet hyl venl af axi ne (rmajor netabolite) and a
hydr oxyvenl af axi ne (mnor netabolite) - have been tentatively
identified. Parent nmay be present in trace anounts.

Approximate retention tines -

Venl af axi ne (MVN 277) 12.7 mn
O desnet hyl venl af axi ne ( MV 263) 13.0 min
Hydr oxyvenl af axi ne (MN 293) 13.8 mn

Mass spectra -



Venl af axi ne - 58(100), 134(40), 179(10), 277(1)
O desnet hyl venl af axi ne - 58(100), 120(40), 165(10), 263(1)
Hydr oxyvenl af axi ne - 58(100), 134(70), 179(10), 293(1)

Ref er ences

AT Parsons, Anthony RM Meeker JE: Two fatal cases of venlafaxine
poi soning. J Analyt Tox 20, 266-268 (1996).



