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DETECTI ON AND CONFI RVATI ON OF TRAMADOL | N GREYHOUND URI NE

Texas Veterinary Medical D agnostic Laboratory

Col | ege Station, Texas

Gener al

Tramadol (Utram is a centrally acting analgesic agent.
Tramadol and netabolites can be detected by TLC after EH
l[iquid/liquid and SPE protocols. Confirmation is by GO Ms.

Scope

This SOP is proposed for TLC detection and GO M
confirmation of Tramadol and netabolites in greyhound urine
foll ow ng oral adm nistration of 30 ng.

Saf ety Precauti ons

TLC spray procedures should be perfornmed under a fume hood.

Protective clothing and goggl es shoul d be worn.



Extracti on Procedure |:Enzyne Hydrolysis Foll owed by
Li qui d/ Li quid Extraction

A specific enzyne is used to cleave (-glucuronide |inkages.
Liquid/liquid extraction at proper pH range yields desired drugs.
Back extraction yields cleaner extract.

NOTE: pH neters nust be standardized to a pH of 7. Record the
values in the pH Meter Logbook (see QA QC LOGS - pH Meters). The
term "sanple” refers to not only the urine received for testing,
but also the negative urine control (NCU), the enzyne hydrol yzed
urine positive control (EHUPC), and the open blind (### TAWM)).
The EHUPC obt ai ned by equi ne adm ni stration contains O desnethyl -
pyrilam ne glucuronide. Throw away the extraction tube used for
t he EHUPC.

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 snall
test tube rack and set in the water bath or incubating oven
(approxi mately 60°C + 5°).

4. | ncubate tubes for 2-4 hrs. DO NOT | NCUBATE MORE THAN 4
HOURS.

5. At end of heating period, place tubes in cool water for
m ni mum of 5 m nut es.

6. Add 0.5 nlL ascorbic acid (10% solution to each tube.

7. Add 0.3 nL of anmmoni um hydroxi de (NHOH):dHO (50:50) to each
tube. Vortex 3 seconds.

8. Adjust each tube to pH 8.5-9.2 using 6N HC (1 drop at a
time) or 0.1-0.2 nL NHOH dHO (50:50). Use pH neter to
measure pH.  This step is VERY inportant.

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

10. Cap tightly and rotorack slowy for 5 m nutes.
11. Centrifuge at approxi mately 2000-25000 rpmfor 5 m nutes.

12. Aspirate aqueous (top) layer and carefully transfer sol vent
(bottom layer to clean screwtop tube.

13. Add 3.0 nL 0.5 Msulfuric acid (HSO).



14. Cap tightly and rotorack slowy for 5 mnutes.
15. Aspirate bottomlayer. SAVE TOP LAYER

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

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

18. Vortex each tube for three seconds.

19. Adjust each tube to pH 8.5-9.2 using 6N HO (1 drop at a
time) or 0.1-0.2 nL NHOH dHO (50:50). Use pH neter to
measure pH.  This step is VERY inportant.

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

21. Cap tightly and rotorack slowy for 5 m nutes.

22. Aspirate aqueous (top) layer and carefully transfer solvent
(bottom layer to clean 13 x 100 nm disposable glass test
t ube.

23. Evaporate at 45°C %= 5°C using N.

Extracti on Procedure |1:Enzyne Hydrol ysis Foll owed by
Sol i d Phase Extraction

After incubation with [(-glucuroni dase enzynme, urine sanples are
| oaded onto m xed bed SPE colums and drugs are sequentially
el ut ed. This generic protocol gives details for recovery of
acidic/neutral, steroid class, and basic drugs, even though
Tramadol and netabolites are only recovered in the basic
fraction. For this specific application, steps (4) and (5) under
Sanpl e Preparation and steps (7-12) under SPE Sanple Extraction
may be omtted.

The columms wused in this protocol are from United Chem cal
Technol ogi es, Inc. (XTRACKT, 500 ng, # XRDAF515).

NOTE: The term "sanple” refers to not only the urine received
for testing, but also the solid phase extraction positive control
urine (SPCU), open blind (### TAMJ) and an optional negative
control (limted space for columms on the manifold).

NOTE: The pipetting syringe nust be prinmed with at least 20 m
of the new solution prior to application to the col um.

SAMPLE PREPARATI ON

1. To 5 mM of sanple in a nunbered 20 x 125 mm gl ass tube, add
2 m of 1M acetate buffer (pH 5) for the basic fraction -
enzyme hydrol ysi s.



2. Add 1 m B-glucuronidase to each tube. Mx well.

3. Place tubes in test tube rack and cover |oosely with foil.
Set into 65°C (£ 5°C) water bath. Set tinmer for 2-4 hrs.

4. After 1 hr., 45 mn. (or within 15 mns of tinmer from
above), add 1 m of 0.1N NaCH (sodium hydroxide) to 2 ml of
sanple in a nunbered 16 x 100 mm di sposabl e culture tube for
the acid fraction - basic hydrolysis. Mx well and |et
stand for 10-15 mn.

5. After the 15 mn. interval (2-4 hr. interval for the basic
fraction), add the acid fraction sanple to the correspondi ng
basic fraction sanple; i.e., acid fraction #552 is poured

into the basic fracti on #552 tube.

6. Add 5 ml 0.2 M phosphate buffer (pH 6.5) into the conbined
sanpl e tube and m x.

7. Check the pH and, if necessary, add acid (6N HO) or base
(NHOH dHO 50:50) wuntil the pH is between 5.5 and 6.5.
(NOTE: After each addition of acid or base, the sanple nust
be m xed)

COLUWN PREPARATI ON

Al solid phase extraction manifolds are used according to
manuf acturer's instructions. Traps nust be installed between
mani fol d and vacuum source. Enpty when half full.

1. Prepare nunbered 16 x 100 nm di sposabl e gl ass tubes | abel ed
A (Acid/Neutral drugs) and 16 x 125 disposable screwtop
gl ass tubes | abel ed B (Basic drugs) for sanple collection.

2. Place the appropriate nunber of stopcocks on the manifold.

3. Insert the appropriate nunber of SPE colums (nunbered
accordi ngly) on stopcocks.

4. Add 5 m nethanol to each SPE syringe bed and aspirate. Do
not allow the colum to go dry during steps 4-6. Use
m ni mum vacuum

5. Imediately add 5 m dHO to each colum and aspirate.

6. Add 3 mM 1.0 N acetic acid (HOAc) to each colum and
aspirate. At this tinme the colum is activated.



SPE SAMPLE WASHES AND EXTRACTI ON

NOTE:

If a sanple does not flow through the colum, the sanple

is to be worked up individually. More vacuum may be applied or
[iquid/liquid protocols may be foll owed.

1.

9.

Apply the sanple to the activated columm at a rate of
approximately 1-3 m/m n.

Add 5 m 0.2 M phosphate buffer (pH 6.5) to each colum and
aspirate. (Wash)

Add 2 mM 1.0 N HOAc to each columm and aspirate. (Wash)
Di spose of waste.

Dry the columm under strong vacuum (e.g., 12-15in) for +10-
40 m n.

Rel ease vacuum

Add 5 m hexanes to each columm and aspirate. (Wash)
Di spose of waste.

Place nunbered glass tubes labeled A in appropriate
col | ection positions.

Elute the Acid/Neutral drugs with 5 nm DCM containing 1%
nmet hanol . Collect eluate at <5 m/mn. Use vacuum as
necessary to recover residual solvent.

Renove the A tubes and place themin a test tube rack.

STEPS 10-12 ARE OPTIONAL. (Steroid fraction)

10.

11.

12.
13.
14.

15.

I nsert nunbered 16 x 100 nm glass tubes |abeled with S
(Steroid).

Elute the Steroid drugs with 7 m Ethyl Acetate (EtOAc).
Collect eluate at «5 m/mn.

Renove the S tubes and place themin a test tube.
Add 7 ml nethanol to each SPE colum and aspirate. (Wash)

I nsert nunbered 16 x 125 mm screwtop glass tubes |abel ed
with B (Basic/Enzyme hydrol yzed) into the manifold.

M x thoroughly 80:20:2 DCMISO NHOH (1SO is isopropanol)
prior to use.

NOTE: (M xture should not be allowed to sit in an open
container and is to be prepared fresh daily) Elute the
Basi ¢/ Enzyne hydr ol yzed drugs W th 10 m 80:20: 2
DCM |1 SO NHOH.  Flow rate should not exceed 1 to 3 ml/mn.



16. Apply vacuum as necessary to recover residual solvent from
t he col um.

17. Renove the B tubes and place them in a test tube rack.
Place colums in a bag and dispose at supervisor's
discretion (usually after 1-2 days). Cean manifold.

18. Add 4 ml distilled or deionized HO to each B tube. Cap and
rotorack for 5 mnutes. Aspirate off the aqueous (top)
phase. Transfer the organic phase into a properly | abeled
di sposable 16 x 100 mm t ube.

19. Evaporate A, B and S tubes at 40°C = 5°C with nitrogen (N).
(NOTE: If using N-Evap, before |oading sanple tubes clean
N-Evap needl es as foll ows: Dip needle in a beaker filled
with nmethanol, then vent with N). Renove tubes as soon as
they are dry. Drugs may be lost if tubes are left too |ong

in wat er bath.

TLC SAVPLE APPLI CATI ON

1. Using a #1 pencil, lightly mark a line at 2 cmacross two 10
X 20 c¢cm TLC plates and heavily score a line at 7 cm  Above
the 7 cmline, label the plates with date, tech's initials,
race track, race date, solvent system UV and spray

sequences. Below the 2 cm |line, |abel the negative urine
control, the positive urine control, standards, and |ab
sanpl es nunbers at application spots. Pl ace standards in

the mddle of the plate. Allow the plates to activate for
at least 10 mnutes on a hot plate (approximte tenperature
113° - 130°F) before spotting.

2. Dy ssolve each sanple in 10 pL of ethyl acetate (EtQAc)
i mredi ately before spotting.

3. Spot 2 pL of each sanple using either a 10 puL Ham lton
syringe or an Eppendorf Utra-mcropipettor on the TLC
pl at e. (I'f adding nore solvent, then spot nore sanple,

i.e., add 20 pL - spot 4 pL)

4. Rinse the syringe with 30 pL of Et QAc between sanples, (pul
up and dispense 10 pL 3 tines) or discard the used pipette
tip.

TLC ANALYSI S

1. In the mddle of the plate, spot 2 upuL of the appropriate
st andar ds.

2. Develop in Prop-A while still warm allowto dry. Record in



Sol vent Tank Logbook. After 4 plates are devel oped, nake
fresh Prop-A

3. (Qbserve the plate under SUV and LUV. Mark any quenchi ng or
fl uorescence 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
color for any other spot that appears after exposure to
t hese vapors. Spots fade quickly.

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

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

7. Expose plate to ammonia vapors only until standards turn a
dar ker blue-grey (approxinmately 30-60 seconds). Circle any
spot that turns grey at this point. This color generally

i ndi cates the presence of a phenolic group.

8. Heat plate for at | east 5 mnutes so ammobnia won't interfere
wi th Drag.

9. Let plate cool and spray with Drag., cover with a glass
pl ate, observe on I|ight box, and nmark any orange spots.
Record colors and Rf values for spots observed.

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

11. After conpletion of spray sequence, parent Tramadol appears

as a brown spot at approximately Rf 0. 36. Tr amadol
nmet abol ites appear as brown spots at approximately Rf 0.12
and 0. 40.

REAGENTS

- Extraction Reagents and TLC sol vent Systens -

NOTE: It is suggested that all reagents be prepared under the
hood while wearing gloves and goggles. Reagents should be
| abeled with their identifying nane, date of preparation and
initials of tech preparing the reagent. Expiration dates are not

appl i cabl e except for [B-glucuronidase solution which should have
an expiration date of one nonth after the date of preparation on
t he | abel. (bserve all reagents in their bottles or pipettors
and if particulate matter or cloudiness is apparent, make fresh
reagent. Record the conponents and anounts used in preparing al
reagents in the Reagents and Sprays Log.




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

NOTE: FOR YOUR SAFETY AND OTHERS |IN THE LAB VWHEN 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
ina?2L flask. Add 66.0 nL acetic acid. Dilute to volume (2000
m.) wth deionized water. Check pH (5.0 £ 0.1). Pour part of
solution in Oxford pipettor. Store the remnainder.

50% Anmoni um Hydr oxi de NHOH dHO (50:50) [ EH]

Conmbi ne 250 nlL ammoni um hydroxide (NHOH) and 250 nlL deionized
water in a small Oxford pipettor.

10% Ascorbic Acid [ EH]

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

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

Combi ne 900 nL DCM and 90 nL isopropanol in an Oxford pipettor.

B- d ucuroni dase "Patella vulgata" Solution (5000 11U n [ EH]

Di ssolve one bottle (1 mllion units) of [-glucuronidase from
Patella vulgata (e.g., Sigma) in 200 nmL 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. Wen preparing the solution, make sure you
use 1 mllion units.

6 N Hydrochloric Acid (Hd) [ EH|

Slowy add 258 nlL concentrated hydrochloric acid (HO) to 242 nL
deionized water in a 1000 niL beaker. ( CAUTI ON: Add acid to

wat er! Wear goggles!). Using a stir bar, slowy mx the
solution, then allowto cool. Pour into an Oxford pipettor.
0.5 M(1.0 N Sulfuric Acid (HSO) [ EH]

Pour 500 nL deionized water into a 1000 nmL flask, slowy add 25
nmL concentrated sul furic acid. ( CAUTI ON: Add acid to water!)
Dilute to 900 nL with deioni zed water.




Prop-A [BU & [EH

Solvent: chloroform 72 nL : nethanol 18 nL : propionic acid 10
mL

St ock: chl oroform: nethanol (72:18)

Dai | y: M x stock solution well. Di spense 90 nL stock into a
100 nmL graduated cylinder. Add 10 nL propionic acid.
Pour into tank, cover, mx thoroughly by tilting tank,
and let equilibrate for 15 m nutes.

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

Di chl or onet hane: | sopr opanol : Anxmbni um Hydr oxi de  DCM | SO NH,CH
(80:20: 2) [ SPE]

Conmbine 2 nmL NHOH to 20 nL isopropanol in a graduated cylinder
(mx well). Add mixture to 80 m DCM

0.2 M Phosphate Buffer pH 6.5 [ SPE]

Di ssol ve 87.04 g potassium phosphate nonobasi ¢ (KHPO,) in 3200 niL
dei oni zed water. Mx well. Adjust pH to 6.5 with sodium
hydroxi de pellets (approximately 11 g) or 5-10N Na or KOH.

- TLC Spray Sol utions -

NOTE: Al 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 conponents and anpbunts used
in preparing all sprays in the Reagents and Sprays Log.

Expiration dates are generally not applicable except for
Dragendorf's (2 days) and nmercuric chloride:DPC (1 week).
Appropriate expiration dates should be recorded on the |abels of
these solutions. Store extra spray solution in the refrigerator.

NOTE: FOR YOUR SAFETY AND OTHERS |IN THE LAB VWHEN 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 ammoni um hydroxi de to cover the
bottom of a 50 nL beaker. Pl ace the beaker in the devel oping
tank | abeled "anmmonia vapors" under the fume hood. Cl ose the
lid, making sure a tight seal is forned. Al'l ow vapors to form
(approxi mately 30 m nutes) before use.

Dr agendorf's Spray




Reagent A: Add 2.0 g bismuth subnitrate to 25 niL gl acial

acetic acid. Dilute to 100 nL wth deionized
wat er .
Reagent B: Di ssolve 40.0 g potassium iodide in deionized

water; dilute to 100 nmL with deionized water.

Spray: M x 10 nL Reagent A and 10 nL Reagent B, add 20 nL
glacial acetic acid; dilute to 100 nL wth
dei oni zed water.

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

Folin Denis Spray

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

Place flask in heating mantle.

Attach condenser to the flask.

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 Ilower 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 m xture to reflux for 2 hours.
Al ow the m xture to cool at roomtenperature.
Dilute the mxture to 100 nL with deionized water.

| odi ne (1.) Vapors

Pour enough iodine crystals to cover the bottom of a large
desi ccat or. Cover wth the lid, making sure a tight seal is
f or med. Al l ow vapors to form (approxinmately 30 m nutes) before
use.

Sodium N trite Spray (NaNO)
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Di ssolve 5.0 g sodiumnitrite in deionized water. Dilute to 100
m. with deionized water.

LIMTS OF DETECTI ON

Limts of detection of tramadol in greyhound urine as determ ned
by TLC were 200 ng/m by liquid/liquid extraction and 600 ng/m
by solid phase extraction. Ref erence standards for netabolites
were not avail abl e.

GC/ M5 _CONFI RVATI ON

Extracti on: 5 m urine subjected to enzyne hydrolysis followed
by LL extraction or SPE.

Add 20 to 40 pl commercially available BSTFA to the appropriate
extraction residue in a small test tube or glass insert for an
aut osanpler vial. Heat for 1 to 2 mn. at 60°-80°C in a heating

bl ock (or equivalent). Longer heating tinmes of up to 1 hour may
be used wthout detrinent. One pl is injected for GO M
anal ysi s.

NOTE: As TMS derivatives are very sensitive to HO residues
shoul d be conpletely dry prior to the addition of BSTFA.

Al ternately, the residue my be dissolved in 20 yl ethyl acetate,

and 1 pl is analyzed. Derivatization is not necessary for GO M5
anal ysis; however, resolution and peak confirmation are inproved
for TMS derivatives of Tramadol netabolites.

GC/ M5 RESULTS

Parent Tramadol s the major conponent in urine. Thr ee
met abol i tes -- hydr oxyt r anadol (maj or nmet abolite), o
desnet hyltramadol (mnor netabolite), and N-desnethyltranmado
(m nor met abolite) - - have been tentatively identified.

Chromatograns were simlar qualitatively whether extraction was
by SPE or liquid/liquid protocol.
Mass spectra of TMS derivatives --

Tramadol - 58 (100), 73 (20), 335 (nobno-TMS, 5)

Hydr oxytramadol - 58 (100), 73 (10), 423 (di-TM5, 1)

O desnet hyl tramadol - 58 (100), 73 (20), 393 (di-TM5, 2)

N- desnet hyl tramadol - 73 (25), 116 (100), nolecular ion not
seen.
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