
June 11 June 12 June 13 June 14

Buys creatine monohydrate

Buys Gatorade, sits in hot car

Chuck mixes creatine into 1 Gatorade bottle, sips it, puts in refrigerator

Chuck feels unwell, eats little, foregoes his usual bourbon and goes to bed

Chuck drinks one bottle, ~6pm, Jn 11, 2000

Chuck & Diane mix more creatine  into more bottles and put into the refrigerator

Chuck returns home ~9am, spends the day moaning on the couch

Chuck throws up at work, drinks ~1/3 of one more bottle

Chuck gets up ~6am, feeling awful, goes to work, taking bottles from the refrigerator

Chuck plays basketball on a hot afternoon

Ambulance called ~6pm, arrythmia recorded during ride, Chuck admitted into ER at 18:35, Jn 12

Blood drawn at 21:50, Jn 12 measures MeOH 750 mg/L by VCU-MCV, replicate: 600 mg/L by VA-DFS

Blood drawn at 08:10, Jn 13 measures MeOH 200 mg/L

Blood drawn at 14:14 Jn 13 measures MeOH 140 mg/L

Brain hemorrhage detected 13:15 Jn 14,
declared dead 18:30

28 hrs

Hemoperfusion begun, then hemodialysis between 22:00 and 23:00

What are the facts of the timeline
(according to plaintiff)?

Three more blood draws measure zero methanol (LabCorp)

Drug concentration

Time after consumption

A

Dosage can be back-calculated, using
principles of DMPK (drug metabolism &
pharmacokinetics)

Can the dose be back-calculated from
the measurements?



MeOH Volume of Distribution:  ~0.7 L/kg
Chuck Fleming body weight: 80kg

Alcohol dehydrogenase activity rate in alcoholics ~300 mg/L/hr ethanol
Alcohol dehydrogenase activity rate in alcoholics estimated at ~200 mg/L/hr methanol
zero-order kinetics for high doses

MeOH under hemodialysis half-life 2-3hrs, max
first-order kinetics

Methanol
Formaldehyde

Formic acidA
B

C

What are the key facts to know about methanol in order to
perform the back-calculation?

Is the half-life used in the calculation well-supported in the academic literature?

Chuck Fleming consumed up to four bourbons
every night for >10years.



i.e. alcohol dehydrogenase is inducible.  It
has a higher activity in alcoholics

Where did the estimation for the rate
of methanol elimination come from?

(85 mg/L/h + 10% for high
concentration MeOH)  * 2x induction
of ADH = ~200 mg/L/h elimination
rate of MeOH in Chuck Fleming, who
consumed up to four bourbons
every night for >10years.



MeOH Volume of Distribution:  ~0.7 L/kg
Chuck Fleming body weight: 80kg

Alcohol dehydrogenase activity rate in alcoholics ~300 mg/L/hr ethanol
Alcohol dehydrogenase activity rate in alcoholics estimated at ~200 mg/L/hr methanol
zero-order kinetics for high doses

MeOH under hemodialysis half-life 2-3hrs, max
first-order kinetics

Methanol
Formaldehyde

Formic acidA
B

C

Can you please recap again the key facts to know about methanol
in order to perform the back-calculation?

MeOH blood measured, June 12 at 21:50 = 750 mg/L = 75mg/dL
MeOH Volume of Distribution:  ~0.7 L/kg
Thus at blood sampling time = 0.7*750*80kg = 42 g MeOH remaining in Chuck Fleming’s body.

Blood sampling time 21:50 Jun 12,
Consumption time ~18:00 Jun 11
= ~28 hrs between consumption and MeOH measurement

Alcohol dehydrogenase activity rate in alcoholics for methanol ~200 mg/L/hr
200*28hr = ~ 5.6g/L
5.6*0.7* 80kg = ~310g MeOH metabolized between consumption and blood measurement

Total theoretical dose = 42+310 = 352g MeOH Equivalent to >1L wiper fluid fitting inside
1.33 600mL bottles (=800mL).

(Absurd)

Can you please show the math leading to the conclusion that
the dosage is impossible?

Conclusion: The analyte cannot be methanol

>2x amount of “methanol”
measured in each Gatorade bottle



What methanol sources were shown on the
Certificate of Analysis at trial in 2002?

Gatorade bottles (4): 3-4% (3.3, 3.3. 3.6 and 4.3%)
Wiper washer fluid:  30% methanol

Why are these problematic sources of methanol?
• The amount of methanol in the consumed Gatorade bottles is too small by >10x.

(3.3%*600mL *1.3 = <30g versus >300g calculated dose)
• The amounts of methanol measured in each bottle are too consistent to be from a

liquid adulteration.
• The amount of fluid missing in the wiper fluid bottle is too small to account for the

methanol in the Gatorade bottles.
• Washer fluid contains blue dye and Bitrex (world’s most bitter substance)
• Neither blue dye nor Bitrex were confirmed in the Gatorade bottles.
• It would be impossible to drink a substance with Bitrex.
• No other sources of methanol found in the Fleming household.
• Unadulterated methanol cannot be purchased by ordinary people.  Carol Gebert

attempted to purchase pure methanol from Sigma-Aldrich and was denied.

Drug concentration

Time after consumption
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Drug concentration

Time after consumption

A
If a high level of methanol was measured 28
hrs after consumption, then a very high dose
was consumed.

Plaintiff claims the analyte was a metabolic
product, not a parent compound

If the dosage back-calculates to absurdity, then where
else could it have come from?



MeOH under dialysis:  first-order kinetics, half-life ~2hrs
1st blood sample 21:50, Jn 12 = 750 mg/L
Hemodialysis begins 22:00 Jn 12

(~10 hrs later equiv to ~4-5 MeOH half-lives)
Predicted 2nd sample conc ~20-50 mg/L
Actual 2nd blood sample 08:10, Jn 13 = 200 mg/L

(~6 hrs later equiv to 3 MeOH half-lives)
Predicted 3rd sample conc (based on 2nd) ~25 mg/L
Actual 3rd blood sample 14:14, Jn 13 = 140 mg/L

June 11 June 12 June 13 June 14

Blood drawn at 19:50, Jn 12 measures MeOH 750 mg/L

Blood drawn at 08:10, Jn 13 measures MeOH 200 mg/L

Blood drawn at 14:14 Jn 13 measures MeOH 140 mg/L

Are there other inconsistencies suggesting
the analyte is not methanol?

June 11 June 12 June 13 June 14

Blood drawn at 21:50, Jn 12 measures MeOH 750 mg/L

Blood drawn at 08:10, Jn 13 measures MeOH 200 mg/L

Blood drawn at 14:14 Jn 13 measures MeOH 140 mg/L

Actual half-life under hemodialysis  ~8 hrs
=  ~4x slower than expected  for MeOH!

Predicted half-life MeOH
under hemodialysis = ~2 hrs

Measured MeOH
pharmacokinetics are
inconsistent with known PK
under hemoperfusion/
hemodialysis  (blood filtration)

Can you show the court what that looks like graphically?



June 11 June 12 June 13 June 14

Blood drawn at 21:50, Jn 12 measures MeOH 75 mg/dL

Blood drawn at 08:10, Jn 13 measures MeOH 20 mg/dL

Blood drawn at 14:14 Jn 13 measures MeOH 14 mg/dL

Addition blood samples drawn at 23:00,
04:00 and 13:00, and sent to LabCorp, who
reported ZERO methanol in all samples

First three samples analyzed by
VCU-MCV-Pathology and VA-DFS

The pharmacokinetics reflect a
discontinuity when the samples were
analyzed by a different lab: an indicator
of a false positive.

Extrapolation of half-life

actual

MeOH Pharmacokinetics are
Discontinuous

Any other problems with the
DMPK of methanol?

June 11 June 12 June 13 June 14

Blood drawn at 21:50, Jn 12 measures MeOH 75 mg/dL

Blood drawn at 08:10, Jn 13 measures MeOH 20 mg/dL

Blood drawn at 14:14 Jn 13 measures MeOH 14 mg/dL

Actual half-life under hemodialysis  ~8 hrs
=  ~4x slower than expected  for MeOH!

The analyte does not behave
like methanol.
The analyte partitions poorly
to blood serum, and thus
unlikely to be an alcohol.

What do the data indicate?



Methylamine’s behavior under hemodialysis matches
the analyte in Chuck Fleming’s blood.

Is the DMPK behavior of the analyte
consistent with any other chemical?


