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P-ROGCGEEDI-NGS
9:02 a. m

JUDGE JULIUS: W are on the record.
Today is July 6, 2026. This is day 5 in the
matter of Schedul es of Controll ed Substances,
Proposed Rescheduling of Marijuana. DEA docket
No. 1362, hearing docket 26-96. | hope everyone
had a happy and safe | ndependence Day holi day.
We are back in this case.

First things first, I wll do
procedural matters, statenent of representation
of who is in the courtroomtoday. Governnent
Counsel, wll you pl ease state your appearances
for today's hearing?

MR. LONICH  Yes, Your Honor. For the
governnent, Jarrett Lonich, David Ml ey, Kayla
Kr ei nheder, and Mack Swan.

JUDGE JULIUS: Wl cone, Counsel. And
for Smart Approaches to Marijuana?

MR. McNICHOLS: Morning, Your Honor.
John McNi chol s, Chase Harrington, and Luke
Ni foratos on behalf of Smart Approaches to
Mari j uana, acconpani ed by Declan Hurl ey of ny
law firm

JUDGE JULIUS: Wl cone, Counsel. And

Neal R. Gross and Co., Inc.
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on behalf of the Opposed States?

MR. McNICHOLS: John McN chol s, Chase
Harri ngton, and Zach Horton on behalf of the
Opposed St at es.

JUDGE JULIUS: Thank you very nmuch, M.

McNi chols. Do we have anybody here on behal f of
Dr. Kenneth Finn, MD? No. DU D VictimVoices
or National Drug and Al cohol Screening
Association? | don't see M. Evans or M.
Keneal |y present currently. So as of now, Dr.
Kenneth Finn, MD, DU D VictimVoices, and

Nati onal Drug and Al cohol Screening Associ ation,
al though they indicated that they woul d be
present today, are not currently present. W

al so have Dr. Phillip Drumwho | believe has
only noticed his intention to appear on his day
of case in chief.

So, as far as parties that are
represented today, we have the governnent, Snart
Approaches to Marijuana, and the Opposed States.

We are runni ng ahead of schedule. W are set
to start with opening statenents from Smart
Approaches to Marijuana. | don't know, |
bel i eve one of your witnesses required a

subpoena. |If we get to that witness, | don't

Neal R. Gross and Co., Inc.
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know, because that, | think, was scheduled to
happen tonorrow, if you're prepared to do that
t oday.

MR. McNI CHOLS: Yeah, the other
wi tness, Dr. Akinfiresoye, is scheduled to
appear tonmorrow. | think it's probably better
to take her tonorrow than today sinply because
that's her day of appearance, and | suspect
we'll take up nost of the day with Dr. Madras
anyway, Your Honor.

JUDCGE JULIUS: Ckay. Sounds good.
Just trying to get a foreshadow ng of what we'l|l
get to today just for expectation managenent.
Any other prelimnary matters before we start
with SAMs case in chief?

MR. McNICHOLS: There is one, Your
Honor. In order to help with our opening
statenment, we'd ask to nove into evidence SAM
Exhibits 6, 8, 9, and 10. |'ve asked the
gover nnent whet her they have any objection to
that, and M. Lonich has courteously informed ne
that they do not.

(Wher eupon, the docunents referred to
were marked as SAM s Exhibit Nos. 6, 8, 9, and

10 for identification.)
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JUDGE JULIUS: Can you just confirm
that for the record?

MR. LONICH  Yep, that's correct, Your
Honor .

JUDGE JULIUS: Excellent. W will go
ahead and admt it. Ws that 6, 8, 9, and 107

MR. McNICHOLS: That's correct.

JUDGE JULI US: Ckay.

MR. McNICHOLS: SAM Exhibit 6, 8, 9,
and 10.

JUDGE JULIUS: SAM Exhibit 6, 8, 9, and
10 wll be admtted w thout objection.

(Wher eupon, the above-referred to
docunents marked as SAM s Exhibit Nos. 6, 8, 9,
and 10 were received into evidence.)

JUDGE JULIUS: M. MN chols, any other
prelimnary matters?

MR. McNICHOLS:  No, Your Honor.

JUDGE JULIUS: Okay. Opening statenent
whenever you're ready, sir.

MR. McNICHOLS: Thank you. W have a
Power Point that will acconpany this, if we could
pull up to the first page, please. And is this
on display for Judge Julius, and could we get it

for the courtroomas well?

Neal R. Gross and Co., Inc.
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MR. PHI LLIPS Do you want it on your
screen or --

JUDGE JULIUS: That's fine on the main
screen.

(Power Poi nt presentation displayed on
mai N screen.)

MR. McNI CHOLS: Thank you. Al right.

Your Honor, we've seen this novie before. This
Is the fourth tine since 2000 that DEA has

consi dered whether to nove narijuana out of
Schedule | into sone latter category under the
Control |l ed Substances Act. And every tine, up
until now, HHS and the FDA and DEA have all said
that it should not nove out of Schedul e |
because it has no currently accepted nedi cal use
and because it carries a high risk of abuse.

The only thing we submt to Your Honor
that should justify a different outcone this
time is if there were new and different data.

In other words, clinical data show ng that
marijuana actually works for the indications for
which it's offered and that its effects on
society are not as bad as we previously had

t hought. W do not have that data and on the

clinical evidence, there clearly is nore data
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than there was 11 years ago when HHS | ast
considered this, but the data | ooks exactly the
sane as it did before. To grasp that, all we
have to do is | ook at what HHS put into the
menor andum that's been submtted to Your Honor
now as ALJ Exhibit 1. Page 27, as to the pain
i ndi cation, University of Florida concluded, and
this is a quote, “That the results of marijuana
as a treatnent for that indication were

I nconclusive or mxed.” As to the anorexia
indication, this is a quote, page 27, “FDA
review of systematic reviews showed m xed
results.” As to the nausea indication, “FDA
review of systematic reviews showed m xed
results.”

That's how the data | ooked in 2015 too,
and as Dr. Chiapperino testified, those data and
the results of those studies would not have
justified a finding of a currently accepted
medi cal use under the test that FDA and HHS and
DEA used in 2015, which is the only test that
those entities had ever used up until this case.

| f you don't have stronger data, then how do
you get to a different result? Well, we know

You change the test.

Neal R. Gross and Co., Inc.
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They used a new test that didn't exist
when they started the process of scientific and
nmedi cal review, and which they'd never used
before. Under that test, to justify a currently
accepted nedi cal use, you only need sone, that's
a quote, “sone credible scientific evidence to
support it.” Now, what does that nean in
practice? Well, now we know, and this was just
an astoni shing adm ssion during Dr.

Chi apperino's testinony, page 376 of the
transcript or page 33 of day 2, lines 12 to 15.

I n describing his nethodol ogy to ny col |l eague,
M. Keneally, on cross-exam nation, what he said
was, There m ght only be a couple of studies.
| f one was positive and one was not, we would
still consider the results of the first study.
That's the quote we have on the slide here.

Now, that m ght be a ot of things, but that is
not science.

Sci ence is about considering all the
evi dence and not about considering only the
results that point in a particular direction.

Yet by their adm ssion, that's what they did in
applying this test. |It's not science, but

that's what they did, by their own account.
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Now, on the question of marijuana' s potenti al
for abuse, is the data on that issue now nore
favorable than it was in 2015 when we were here
the last tine? The answer to that again is no.
As we pointed out in cross-exam nation
of Dr. Chiapperino, the nunber of Anericans who
are using marijuana recreationally, which is to
say to get high, has gone up. The nunber of
Americans who go to the enmergency room because
of marijuana has gone up, and the nunber of
Aneri cans who are hospitalized because of
mar i j uana di sorder has gone up. So, how do they
get to a different outcone here? Well, they
brought in a whole new set of conparator
subst ances, which they say show t hat by
conpari son, marijuana is not that bad. O
course, |'mtal king about heroin, cocaine,
oxycodone, and fentanyl, all of which were used
as conparators to marijuana in the HHS
menorandum And this is what they say at page
64 of ALJ Exhibit 1, that in terns of the
ranki ng order of severe harnms, such as overdose,
deat h, poison center calls, things |like that,
marijuana has a |lower, “propensity for serious

outcones.” Now, we've seen this novie before,
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too. Back in 2015, the petitioners in that
proceedi ng had the sane idea. They said, |ook
at how marijuana conpares to the Schedule I
subst ances, |ike cocai ne and oxycodone, in terns
of its effects. And HHS rejected that idea in
that proceeding, and this is the quote fromthe
HHS anal ysis in 2015, which has previously been
admtted as SAM Exhi bit 11, page 8. *“The
mechani sm of actions of the above Schedule I
subst ances, that's cocai ne and oxycodone, are
wholly different fromone and other, and they're
different from THC and narijuana as well. And
then the conclusion of that paragraph, these

di ffering nechani sns of action result in vastly
di fferent behavioral and adverse effect

profiles, making conparisons across the range of
phar macol ogi cal |y diverse Schedule Il substances
I nappropri ate.

Now, if there is any reason why that
sanme principle doesn't apply here and now, the
government has not provided it. There is sinply
no justification for picking a grab bag of
phar macol ogi cal |y dissim|ar substances, which
happen to be the deadliest ones, and then put

them up agai nst marijuana and say, grade it on a
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curve. Marijuana's not so bad. Wen they
ot herwi se have no pharnacol ogi cal or
physiological simlarities in the way they
af fect the body.

The other thing they did to get to a
different outcone this tine fromthe one they
had last tinme is to disregard all of the non-
fatal health effects that they focused on in the
2015 recommendation, things |ike psychosis; |
know Your Honor has heard a | ot about that so
far. This was a huge conponent of HHS anal ysis
in 2015. Here is -- and obviously -- | don't
expect Your Honor to read these pages here.
put it up here nerely to illustrate the fact
that they went on for two pages to discuss the
associ ation of marijuana use with psychosis.

That was a key part of their analysis of the
adverse effects and of the public health effects
of this drug. There is no such section, no

anal ogous section in the HHS recomendati on t hat
gives rise to this proceeding here. They sinply
omtted it, and that's the case even though, as
of today, the link between nmarijuana use and
mental health effects is stronger than it was in

2015. Can we take a |l ook at the next slide,
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pl ease?

This is fromthe 2026 National Drug
Control Strategy docunent, which we've just
adm tted, SAM Exhi bit 10, page 52. It says that
one study found over 30 percent of patients with
a substance-induced psychosis | ater devel oped
bi pol ar or schi zophreni a spectrum di sorders, and
nearly half of those w th cannabi s-induced
psychosi s devel oped bi pol ar di sorder or
schi zophrenia. Additionally, convergent
evidence fromnul ti pl e sources suggests that
cannabi s exposure increases the risk of
psychosi s and that prevention of marijuana use
could serve to reduce the preval ence of
psychosis in addition to reduci ng cannabi s use
di sorder and ot her consequences.

Now, how does marijuana conpare to
ot her substances in terns of its nental health
effects? Again, don't take ny word for it. W
have anot her quote here from SAM Exhi bit 10,
which is the 2026 National Drug Control Strategy
docunent. On this point here, it's the second
quote that | think is really critical there,
where it says, “while all drugs carry sone | evel

of risk, marijuana has the hi ghest conversion
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rate from psychosis to schizophrenia and bi pol ar
di sorder.” It's the worst, in other words and
yet, HHS didn't focus on that, didn't nention it
inits recomendation, sinply bypassed it.

Now, in order to help us understand
what the HHS anal ysis shoul d have | ooked |i ke,
we've got two witnesses today -- or one today
and one tonorrow. They're both wonen, they're
both scientists, they're both PhDs, and then the
real critical issue, they've both been experts
for the DEA on the very subject that's at issue
here, which is to say nmarijuana and its
appropriate schedul i ng.

The first one is Dr. Bertha Madras, who
we're going to hear fromin a few m nutes.

She's a professor of psychobi ol ogy at Harvard
and an expert in addiction. She's been on the
staff of the president tw ce, first under

Presi dent Bush Il and then under President
Trunp. She was the expert for the Drug

Enf orcenent Adm nistration in 2014 in a crimnal
case where the defendant chal |l enged marij uana
scheduling in Schedule I. She was the
governnent's only expert in that case, and in

that case, the United States won.
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The second expert, who w || appear
tonorrow, is Dr. Luli Akinfiresoye. She's a
current enpl oyee of the DEA. She works in the
Drug and Chem cal Eval uation Section. She was
the expert for DEA in hearing 2444 just 18
nont hs ago, since cancel ed, but was their expert
in this sane marijuana reschedul i ng proceedi ng,
where she submtted an eight-factor analysis
that we'll discuss wth her tonorrow, which is
virtually the mrror inmage of the one that HHS
did. In the studies that she cites in her
eight-factor analysis, it says there is no
nmedi cal use for this drug, that it does not
reduce pain, that it does not help you get off
opioids, and that it is linked to psychosis and
schi zophrenia. The studies that she cites in
her report, again, were studies done after the
last time. They're very recent. They're done
after the last tinme the DEA considered the sane
gquestion. So, everything in her report cuts
agai nst what the DEAis trying to do now as the
proponent of this rescheduling rule, which is
why they didn't call her as a witness and why we
t hought that we shoul d because her testinony and

her opinions, | think, will help, Your Honor,
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Wi th the appropriate outcone in this case.
Thank you.

MR. LONICH  Just for the record, Your
Honor, that |ast coment was verging into
argunent, and it's not highlighting the case.

JUDGE JULIUS: Understood. It was an
openi ng statenent, and | think argunent is okay
in that one. It's not evidence, but --

MR. McNICHOLS: Right.

JUDGE JULI US: Under st ood.

MR. McNICHOLS: Unless the Court has
questions, we can call our first w tness.

JUDGE JULIUS: Yeah, feel free to call
Dr. Madras.

MR. McNI CHOLS: Thanks. Snart
Approaches to Marijuana calls Dr. Bertha Madras
as a W tness.

JUDGE JULIUS: Good norning, ma'am

THE W TNESS: (Good norni ng.

Dr. BERTHA K. MADRAS, having been first duly
sworn, testified as foll ows:

JUDGE JULIUS: Yes, up here at the
Wi t ness stand and before you're seated, if |
coul d swear you in.

THE W TNESS:  Yes.

Neal R. Gross and Co., Inc.
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(The wtness is sworn.)

JUDGE JULIUS: Please raise your right
hand if you're able. Do you swear or affirm
that everything you say in these proceedi ngs
wll be the truth, the whole truth, and not hi ng
but the truth?

THE WTNESS: Yes, | do.

JUDCGE JULIUS: Thank you. You may be

seat ed.

THE W TNESS: Thank you.

JUDGE JULIUS: Before M. MN chols
begins his direct examnation, | just want to

gi ve you sone qui ck instructions about the
process of testifying for clarity of the record.

THE W TNESS: Thank you.

JUDCGE JULIUS: Please wait until the
entire question is asked before you begin your
answer. Before begi nning your answer, pause for
a nonent to see if the question draws an
objection. |If you hear the word objection, just
sit tight. 1'll address the objection, and then
"Il tell you if you can answer the question or
not. If at that point you need to ask for
repetition of the question, you may do so. |If

at any tinme you receive a question that you
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don't understand, please say that you don't
understand the question before you try to answer
it. If you answer a question, we wll assune
t hat you understood the question. Ckay?
THE W TNESS: Thank you.
JUDGE JULIUS: Thank -
THE WTNESS: Very cl ear.
JUDCGE JULIUS: Thank you very nuch.
M. MNi chols, your wtness whenever you're
r eady.
DI RECT EXAM NATI ON
MR. McNICHOLS: Thank you. Ma' am
could you pl ease state your full name for the
record?
THE WTNESS: M nane is Bertha Mdras.
BY VR McNI CHOLS:
Q Wat do you do for a living, Dr.
Madr as?

A | amcurrently a professor of
psychobi ol ogy in the Departnent of Psychiatry at
Harvard Medical School. M office is at MLean
Hospital with a cross-appointnent at the
Massachusetts General Hospital.

Q How |l ong have you been at Harvard

Medi cal School, m' anf
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A 40 years.

Q As a professor and academ c at Harvard
Medi cal School, what is your main area of focus
I n your research?

A M nmain area of focus is studying the
effects of drugs on the brain, primarily
addi ctive drugs and al so therapeutic drugs.

Q Can you give us sone exanples of the
ki nds of addictive and therapeutic drugs that
you have researched in your career, m' an?

A | have researched cocai ne,
nmet hanphet am ne, MDVA or ecstasy, opioids, the
psychoactive conponent of marijuana, THC,
cannabi di ol , and ot her cannabinoids. |'ve also
I nvestigated the targets of antipsychotic and
anti depressant and anti hyperactivity drugs in
t he brain.

Q \Wiere were you educated, Dr. Madras?

A | was educated at McGIIl University,
both ny bachelor's and ny PhD.

Q And when did you obtain your PhD?

A In 1967 -- |'m 100 years ol d.

(Laughter.)
Q You're under oath, ma'am | have to

rem nd you. After you obtained your PhD from
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MGIIl in 1967, did you later go on and do
addi tional academ c study or fellowships?

A | did postdoctoral research at Tufts
University, and then ny nentor becane the chair
of the Departnent of Biochem stry at Cornell
Medi cal College. He asked ne to follow him
there. Thereafter, | did postdoctoral research
at MT and then was a research associate at MT.

Q Now, in addition to your work at
Harvard as an academ c, have you also held
positions in governnent?

A Yes. | have been appointed tw ce by
two presidents. The first was President George
Bush, who appointed ne as Deputy Director for
Demand Reduction in the Wite House O fice of
National Drug Control Policy. It was a Senate-
confirmed position. M second presidenti al
appoi nt nent was President Trunp appointed ne to
one of six conmm ssioners on the Opioid
Comm ssion, or its full title is Conbating Drug
Addi ction and the Opioid Crisis.

Q Wen did you hold the latter position,
Dr. Madras?

A In 2017.

Q And in the course of your career, have
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you desi gned nedi cations?

A | have designed and co-designed with a
medi ci nal chem st col | aborat or over 600
medi cati ons.

Q Can you give us an exanple of one of
the nmedi cations that you have designed or co-
desi gned?

A Well, one of themwas an i nprovenent
over cocaine. The goal was to try to identify
nmedi cations to treat psychostinul ant abuse,
especially cocaine. In that case, we discovered
that it also may be a very effective inaging
agent for the brain, and we converted it into an
I magi ng agent, which becane w dely used for that
pur pose.

Q Radioactive cocai ne?

A Radi oactive anal og of cocaine. Mich
nore potent, nmuch nore sel ective than cocai ne.

Q And do you have scientific publications
as well, Dr. Madras?

A | have over 200 scientific
publications. The majority are peer-revi ewed.
Sonme are essays, sone are editorials, sone are
commentaries. | have book chapters, and if |

I ncl ude abstracts for scientific neetings, it
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woul d nunber over 400.

Q And to go back to your phrase, Dr.
Madras, what does peer-reviewed nean in the
context of your publications here?

A Peer-reviewed neans when you wite a
rigorous scientific manuscript, it is reviewed
by people who are experts in the field who
deci de whether or not it's worthy of
publ i cati on.

Q Could you please turn to tab 5 of the
bi nder of exhibits we've put in front of you
there, ma'an? And |let nme know when you're
t here.

A | amthere, sir.

Q GCkay. And do you recognize the
docunent at tab 57

A Yes.

Q Wat isit, m'anf

A It's ny curriculumuvitae.

MR. McNICHOLS: Al right. At this
poi nt, Your Honor, we'd nove into evidence SAM
Exhibit 5, which is the curriculumvitae of Dr.
Bert ha Madras.

(Wher eupon, the docunent referred to

was nmarked as SAMs Exhibit No. 5, for
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i dentification.)

JUDGE JULIUS: Any objection?

MR. LONICH  No objection, Your Honor.

JUDGE JULIUS: SAM Exhibit 5 will be
adm tted.

(Wher eupon, the above-referred to
docunent marked as SAM s Exhibit No. 5 was
received into evidence.)

MR, McNI CHOLS: Thank you. Now, have
you previously given expert testinony on
marijuana and its effects?

THE WTNESS: | have given expert
testinony in a nunber of venues. Probably the
nost significant one was in the Schwettder v. the
Departnent of Justice case in the Eastern
District of California, a federal court. The
case was based on the desire of the defendants
to reschedul e marijuana from Schedule |I to
Schedule IIl. | was the sole expert witness for
t he Departnment of Justice in that case.

BY MR McNI CHOLS:

Q Can you turn to tab 1 in that binder,
which I think is marked as SAM Exhibit 1,
pl ease?

A | am t here.
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Q And do you recogni ze the docunent at
tab 1 or SAM Exhibit 17?

A Yes. That was the declaration | wote.

Q For which case, ma' anf?

A For Schwettder v. the United States of
Anerica, yes.

Q The sane case you're tal king about?

A Yes, except on the opposite side.

MR MNCHOLS: Al right. At this
poi nt, Your Honor, we nove into evidence SAM
Exhibit 1, which is Dr. Madras' declaration in
the Schwetter matter.

(Wher eupon, the docunent referred to
was marked as SAM s Exhibit No. 1, for
i dentification.)

JUDGE JULIUS: Any objection?

MR, MALEY LONFCH  Yes, Your Honor. The
Governnent will object to this exhibit on
several bases, the first of which is rel evance.

This is testinony froman entirely different
proceeding and in an entirely different context.
This case that they are referencing i s not an

adm ni strative hearing such as the one today.
This is also a 2014 decl aration, which predates

HHS s recomrendati on by nearly a decade. The

Neal R. Gross and Co., Inc.

(202) 234-4433 Washington DC www.nealrgross.com


GEPhillips
Cross-Out

GEPhillips
Cross-Out


© 00 N oo o b~ W DN PP

N D N N MDD P P P PP PP PP PP PP
o A W N P O © 00 N O O b W N B+, O

1197

decl aration al so ostensibly includes | egal
concl usi ons, which woul d be inproper testinony
for this tribunal. | would reference paragraph
35 of the declaration, which states, Marijuana
continues to neet the criteria for Schedul e |
under the Controll ed Substances Act.

A bit of a prospective objection, the
Governnment woul d contend that this doesn't speak
to the offered expertise which was |aid out by
Smart Approaches to Marijuana in their pre-
hearing statenent or in counsel's opening
statement that Dr. Madras is an expert on
addi cti on.

JUDCGE JULIUS: Thank you, Counsel.

MR MALEY LONFCH: That would be it, Your
Honor .

JUDGE JULIUS: Any response to the
obj ections, M. MN chol s?

MR McNICHOLS: Yeah. W haven't yet
tendered Dr. Madras as an expert to the court.
W don't expect to put the statenents in this in
front of Your Honor for their factual content.
We're sinply providing it as background to help
establish that, in fact, she is an expert on

marijuana, if for no other reason than she's
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been designated an expert as such, in previous
pr oceedi ngs.

MR MALEY LONFCH:  And if | could be
heard once nore on that issue.

JUDGE JULIUS: Sure.

MR, MALEY LONFCH: The pre-hearing
statenent submtted by Smart Approaches to
Marijuana specified explicitly that she is an
expert in the science of addiction and the effects
of addictive substances on the brain. Nowhere in
that pre-hearing statenent does it state that
she is an expert on nmarijuana.

JUDCGE JULIUS: Understood. |'m going
to admt SAM Exhibit 1. Certainly, the weight
wth regard to context can be nmde --

MR MALEY LONLCH:  Under st ood.

JUDGE JULIUS: By the governnment. |It's
being offered sinply to show that she has given
expert testinony on behalf of the governnent in
the past. [I'Il go ahead and admt it, but it
goes to wei ght.

(Wher eupon, the above-referred to
docunent marked as SAM s Exhibit No. 1 was
received into evidence.)

MR, MALEY LONFCH: Understood. Thank you.
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JUDGE JULIUS: Continue, M. MN chols.

MR. McNICHOLS: Dr. Madras, have you
al so lectured on the nedical uses of marijuana
as wel|?

THE WTNESS: Yes. As a preface to
that response, | was conm ssioned by the Wrld
Health Organi zation to wite a nonograph on the
update on cannabis and its nedical uses, in
which | summarized all the current literature on
marijuana with regard to its nedi cal uses and
al so gave testinony at the expert wtness
conference in CGeneva, Switzerland on it.

| have al so | ectured in nunerous venues
in the United States. |'ve given testinony at
the state level in a nunber of states, including
New Yor k, Vernont, New Hanpshire, Maryl and,

Fl orida, Al abama, and ot hers.

BY VR McNI CHOLS:

Q And were those |l ectures on the nedical
uses of marijuana?

A Yes.

Q Ckay. Could you please turn in the
bi nder you have to SAM Exhi bit 4, please? Tab
4,

A It is here.
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Q GCkay. And is that the nonograph you
wer e speaki ng about a nonent ago?

A Yes, precisely.

Q GCay. And what's the title of it,
ma' anf

A Update of Cannabis and Its Medical Use.

MR. McNICHOLS: Ckay, we nove the
adm ssion of SAM Exhi bit 4, Your Honor.

(Wher eupon, the docunent referred to
was marked as SAM s Exhibit No. 4, for
I dentification.)

JUDGE JULIUS: Any objection?

MR. MALEY LONFCH:. No objection, Your Honor.

JUDGE JULIUS: SAM Exhibit 4 will be
adm tt ed.

(Wher eupon, the above-referred to
docunent marked as SAM s Exhibit No. 4 was
recei ved into evidence.)

MR. McNICHOLS: Thank you. And did you
prepare a report on cannabis and its nedical
uses for the U S. Senate Comm ttee on the
Judi ci ary?

THE W TNESS: Yes.

BY MR MN CHOLS:

Q You did. Can you please turn to tab 2
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in the binder that you have, ma' anf

MR, MALEY LONFCH:  Your Honor, if the
governnent could just be heard on a procedural
guestion, it appears that the binder has been
pl aced in front of the doctor and is not being
passed exhibit by exhibit fromthe clerk. 1Is
there any reason for us not to adhere to that
nmet hodol ogy?

JUDGE JULIUS: | think it's just for
adm ni strative conveni ence.

THE WTNESS: 1It's convenient.

JUDGE JULIUS: Ma'am just don't |ook
at any docunent until instructed to do so. |
understand that the full binder of exhibits is
there, | think it was just for procedural
conveni ence.

MR MALEY LONLCH:  Under st ood.

JUDGE JULIUS: Thank you, Counsel.
Just to nmake the record clear.

MR. McNI CHOLS: Thank you.

JUDGE JULIUS: Pl ease continue, M.
McN chol s.

MR. McNICHOLS: O course. Do you
recogni ze the docunent at exhibit -- excuse ne,

at tab 2 of the binder?
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THE WTNESS: Yes, | do, sir.
BY MR MN CHOLS:
Q And what is that docunent, ma' anf
A It is a docunent titled Cannabis and
Medi ci nal Properties. |t was included on the
record of hearing before the Crine and Terrorism
Subcomm ttee of the U.S. Senate Commttee on the
Judiciary, and it was filed for July 13, 2016.
Q And who prepared it, nma' an?
A | prepared it.
MR MNICHOLS: Al right. W nove the
adm ssion of SAM Exhi bit 2, Your Honor.
(Wher eupon, the docunent referred to
was marked as SAM s Exhibit No. 2, for
i dentification.)
JUDCGE JULIUS: Any objection?
MR MALEY LONFCH:. No obj ection.
JUDGE JULIUS: SAM Exhibit 2 will be
adm tt ed.
(Wher eupon, the above-referred to
docunent marked as SAM s Exhibit No. 2 was
recei ved into evidence.)
MR. McNICHOLS: Thank you. And in the
course of your career at Harvard, have you

devel oped courses on addiction, Dr. Madras?
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THE WTNESS: Yes. | was charged by
t he Dean of Harvard Medi cal School to devel op
the first course on addiction and addiction
bi ol ogy for fourth-year Harvard Medi cal School
students that was ever offered. It was an
el ective course, and the nunber of students grew
rapi dly because they said it was a dreadful void
in their education. |'ve also devel oped a Cold
Spring Harbor course on addiction biology in
2000, which runs to this day, although I no
| onger direct the course.
BY MR MN CHOLS:

Q Ckay. And in the nodules of the course
or the units of the course, what are the
subst ances that you cover?

A In every course that |'ve given on
addi ction, we cover nmarijuana, opioids,
psychosti mul ants such as cocai ne and the
anphetam ne famly. W cover hall uci nogens, and
we cover benzodi azepi nes, anxiolytic drugs,
every type of drug that targets the brain that
produces behavi ors consistent with conpul sive
use.

Q And did you prepare a report on

marijuana in connection with this rescheduling
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proceedi ng?
A | did prepare a report consistent with
t he schedul e, yes.
Q Yes. Can you please turn to Exhibit 3
or tab 3 in the binder that you have, ma'anf
A | have it, thank you.
Q Al right. And do you recognize that
docunent ?
A Yes. | prepared this in 2024.
Q And what's the title on the docunent,
ma' anf
A Rescheduling Marijuana from Schedul e |
to Schedule I11.
Q Ckay and you prepared it in connection
with this reschedul i ng?
A Precisely.
MR. McNICHOLS: Al right. Your Honor,
we nove the adm ssion of SAM Exhi bit 3.
(Wher eupon, the docunent referred to
was marked as SAM s Exhibit No. 3, for
i dentification.)
JUDGE JULIUS: Any objection?
MR. MALEY LONLCH:. No objection, Your Honor.
JUDGE JULIUS: SAM Exhibit 3 will be
adm tted.
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(Wher eupon, the above-referred to
docunent marked as SAM s Exhibit No. 3 was
received into evidence.)

MR. McNICHOLS: Thank you. Dr. Madras,
have you recei ved any paynent from Snart
Approaches to Marijuana in connection with your
appearance here today or with your preparation
of the report?

THE W TNESS: Zero.

MR. McNICHOLS: CGkay. Your Honor, we
tender Dr. Madras as an expert in addiction
bi ol ogy, the uses of marijuana for nedical
pur poses, and the effects of marijuana on the
human brain and body.

JUDGE JULIUS: Yes, Counsel ?
MR, MALEY LONFCH:  Your Honor, the governnent
woul d reiterate the statenent | made earlier.
As it's laid out in Smart Approaches to
Marijuana's pre-hearing statenent, we were on
notice that Dr. Madras is an expert in the
science of addiction and the effects of
addi ctive substances on the brain specifically.
That statenent is followed by effectively two
non sequiturs discussing her roles in governnent

service, and that she was called as an expert
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W tness wi thout any explanation as to what her
expert qualification in that particul ar case was
and seens to insinuate that it is related to the
schedul i ng of controll ed substances, which is
ultimately the question of this tribunal's
proceedi ngs today.

G ven that and the opening statenent
t hat counsel nade that she is to be tendered as
an expert on addiction, the scope that has been
of fered seens to be changing. | understand that
it is the tribunal's preference that these
argunents be nmade in post-hearing statenents.

We would just like to establish on the record
that the governnent contests the scope of her
expert testinony.

JUDGE JULI US: Understood, Counsel.
Any response, M. MN chol s?

MR MNCHOLS: | think the governnent
has been on notice certainly since 2024 when Dr.
Madras subm tted her report in this case that
she was going to cover a range of effects
concerning the use of marijuana in state
prograns and a variety of its adverse effects in
addition to the purported nedicinal uses that

are currently on offer in these states. | don't
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think there's really an el enent of surprise, and
certainly the other witings that she's
testified to so far in this proceedi ng would
establish the basis for her expertise in all of
t hese cat egori es.

JUDGE JULI US: Understood, Counsel.
Consistent with the Court's prelimnary order,
we will provisionally accept her expertise
qualifications. | do note, although in the
I ntroductory paragraph of the prelimnary
statenent, it does say Dr. Madras is an expert
in the science of addiction and the effects of
addi ctive substances on the brain. The content
of the summary of her testinony does
specifically relate to marijuana, just |ooking
at the bolded topic lines of the outline. It is
applied specifically to marijuana. So,
provisionally wth the consistency with the
prelimnary ruling, we wll consider her an
expert for now.

MR. McNI CHOLS: Thank you, Your Honor.

JUDGE JULI US: Thank you.

MR. McNICHOLS: Dr. Madras, in
connection with your testinony here today, have

you prepared slides to acconpany your discussion
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of the issues in this case?

THE WTNESS: | have prepared slides,
but | would say the vast majority of them over
90 percent, are slides that | have presented
previously in literally hundreds of
presentations to |l awers, to judges, to
famlies, to prevention experts, to addiction
experts on marijuana.

MR. McNICHOLS: W have a collection of
slides, Your Honor, that we've tendered to the
gover nnment yesterday as SAM Exhi bit 47.
Formal | y speaking, these are denonstratives, but
|'d like to nake them part of the formal record
by noving their adm ssion prior to introducing
them t hrough her testinony.

(Wher eupon, the docunent referred to
was marked as SAM s Exhibit No. 47, for
i dentification.)

JUDGE JULIUS: Any objection?

MR MALEY LONLCH:  No, Your Honor.

JUDGE JULIUS: You said that was SAM
Exhi bit 477

MR- McNI CHOLS: Yes, Your Honor.

JUDGE JULIUS: SAM Exhibit 47 wll be
adm tt ed.
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(Wher eupon, the above-referred to
docunent marked as SAM s Exhibit No. 47 was
received into evidence.)

MR. McNICHOLS: Thank you. Can we pul |
that up please to the cover page?

MR LONICH | would put it on ny
screen.

JUDCGE JULIUS: Ckay. Just one m nute.

W' re having sone technical issues.

MR. McNICHOLS: Yes, of course, Your
Honor .

JUDGE JULIUS: | will also note, while
we're in pause just for clarity of the record,
M. Evans, who is counsel for Dr. Finn, DU D
Voi ces, and the --

MR. EVANS: Al so.

JUDGE JULI US: National Drug and Al cohol
Screening Association is now in the courtroom

MR EVANS: Dr. Finn. D d you say Dr.
Fi nn?

JUDCGE JULI US: Yes.

MR. EVANS: Again, thank you for
al l owi ng nmy presence.

JUDGE JULIUS: Absolutely. W just

want to make sure the record is clear as to who
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Is in the courtroomand represented today. So
t hank you, M. Evans. Nice to have you with us
again.

MR. EVANS: Wuld you mnd witing that
down?

JUDGE JULIUS: | will. Just putting
that down at the tinme. GCkay and we can go off
record.

(Wher eupon, the above-entitled matter
went off the record at 9:40 a.m and resuned at
9:42 a.m)

JUDGE JULIUS: W'Ill go back on the
record. Go ahead, M. MNi chols. Thank you.

MR. McNICHOLS: Al right. Thank you.

We'll start with the basics, Dr. Madras. In
the first case, what is marijuana?

THE WTNESS: Marijuana is a plant.
There are three different species. There's
cannabi s sativa, cannabis indica, and cannabis
ruderalis, which is a very m nor species of
cannabis. It is a plant that contains at | east
120 cannabi noi ds and many ot her constituents,

I ncl udi ng terpenoids, flavonoids. Its two main
constituents are THC, delta-9-THC, and
cannabi diol, which is CBD
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For those of you who don't know what
delta-9 neans and delta-8, if you | ook at the
ring which has an OH above it, there are three
doubl e bonds, three parallel lines, and the
position of those determ nes whether or not it's
designated 9 or 10 or 8 and so on.

BY MR MN CHOLS:

Q You can include ne in those who didn't
know that, Dr. Madras.

A Delta just refers to a double bond.

Q O course.

A And nine is the position on the ring.

Q Let's talk about the two chem cals up
on the slide here known as THC and CBD. In
terns of their addictive or intoxicating
potential, how do they conpare to each other?

A Oneis intoxicating. So, we can go
t hrough all of these.

Q Yeah.

A THC is the substance that has the
addi ctive potential. CBD does not. THC is the
intoxicant. CBDis not. THC inpairs cognition.
CBD does not. THC can pronote anxiety. CBD
has been investigated as an anxiolytic, which

nmeans to cal mdown anxiety. THCis
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psychotom netic. Wat that neans is that it can
produce synptons of psychosis. CBD does not,
but it also has been investigated as a potenti al
anti psychotic. THC can pronote or dimnish
sei zures. CBD has anticonvul sant activity in
it.
The targets of THC and CBD differ. The
THC clearly binds to the cannabi noid one, the
cannabi noid two receptors in the brain, which |
can expl ain subsequently. It is a partial
agoni st, which neans it has not a full-bl own
effect like the brain's own signaling nessages.
CBD i s a nodul ator of the cannabinoid one
receptor and the cannabinoid two, but it also
binds to fatty acid am de hydrolase. It binds
to trace receptor potential vanilloid one and
two, which are potentially involved in pain
reception. It also binds to the serotonin 5
HT1A subtype and a few other receptors.
CBDis, in fact, what | would consider

a very dirty drug or else, another polite way of
saying it is it's prom scuous.

Q Under st ood.

A THC there is sone mnor data that it

may be neuroprotective, but there's plenty of

Neal R. Gross and Co., Inc.

(202) 234-4433 Washington DC www.nealrgross.com




© 00 N oo o b~ W DN PP

N DN N NN DD P P P PP PP kP PP PP
o A W N P O © 00 N O O b W N B+, O

1213

data that it is not. There is sone data that
cannabi di ol coul d be neuroprotective.

Q In broad strokes, Dr. Madras, how does

marijuana and its constituent conponents -- how
do they affect the brain -- human brain?
A If | may just venture into a deep dive

for a nonent.
Q Yes, ma'am
A The brain is the master communi cat or
and controller of comrunication in our body.
W thout our brain, we don't function. The brain
I's conposed of over 80 billion nerve cells that
control every function in our body: breathing,
appetite, thirst, speech, cognitive function,
j udgnent, |love, you nane it. It is the
controller. How does the brain do these various
functions? It has chem cal signals that nessage
one nerve cell to the other, and these chem cal
signals are called neurotransmtters. There are
over 100 different types of them
We produce endocannabi noi d signaling.
W have endocannabi noids in our brain that
actually signal one nerve cell towards another.
They send nessages, and the interpreter of

these signals are called receptors, and there
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are two main interpreters, cannabinoid one and
cannabi noid two. The two main chem cal nessages
that are cannabinoids in the brain are 2-

arachi donoygl ycerol and anandam de. 2-AGis the
main one in the brain. Anandam de does exist in
the brain but also in the periphery. They
nodul at e comuni cation in brain regions. They
nodul ate many functions in eight key brain

regi ons, including notivated behavior, including
| ear ni ng, nenory, appetite, notion, pleasure,
nood, pain, planning, judgnent, sleep, hornone
production, and so on. And nost inportantly,
they' re inportant for brain devel opnent in the
fetus and in the adol escent. THC --

Q And how does -- |I'msorry, Doctor.

Pl ease go on.

A THC resenbl es the chem cal nessages
that our brain produces, but the resenblance is
that of an inposter, it is not identical with 2-
AG. We know from bi ol ogy that a change of one
atomfroma hydrogen to a fluorine to a chlorine
can make a huge difference in the pharmacol ogy of
drugs. So THC | ooks like, but is not identical
wth 2-AG. It targets the sane targets that our

own chem cal nessages of the cannabi noid cl ass
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target, and it produces different effects than
our own chem cal signals do.

Q In terns of the pharnmacol ogy of drugs,
Dr. Madras, is the idea of using nmarijuana as
medicine -- is that a new idea?

A It is an oldidea. In the United
States, when marijuana finally crossed the
Atl antic Ccean and arrived on our shores, it was
i ncluded in the Pharmacopeia, in the U S.
Phar macopeia in 1854. For those who are unaware
of what the Pharnacopeia is, it's an independent
organi zation that classifies the purity, the
dosage, the different forns. |t contains
phot ographs of different pills and different
formul ations for every single drug that is used
in the United States. The British have one as
well. It was included in the Pharnacopei a of
the United States, and it was considered at that
time a drug that has profound psychoactive
effects. It exhilarates, it intoxicates, it
pronotes delirium hallucinations. Then it can
pronote drowsi ness and stupor. It has other
effects, it
was |isted as an aphrodi siac and i ncreases

appetite. It can pronote catal epsy, which neans
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abnormal , stable postures that are unusual and
sleep. It was recommended for a whol e host of
I ndi cations: neuralgia, gout, tetanus,
hydr ophobi a, chol era, convul si ons, chorea,
hysteria, nental depression, insanity, uterine
henorrhage, spasm nervous inqui etude, pain, and
uterine contractions.
In fact, in 400 CE, a 14-year-old girl

was buried in the Negev Desert in what is now
| srael. She died in childbirth. She had a
fetus in the breech position. Her pelvis was
too small to deliver the child, and there were
ashes of netabolites of marijuana besi de her
nose, allegedly used to try to pronote uterine
contractions at the tine. But the cautions in
t he Pharmacopei a i ncl uded a nunber of them
They included alarm ng side effects with | arge
doses, and al so the cautions were that there
were massive variations in potency that could
not be regul at ed.

Q Howdid marijuana fall out of favor as
a medicine in the United States?

A It fell out of favor and was w t hdrawn
by 1942 fromthe Pharmacopeia. [t was w thdrawn

first in the British Pharnmacopoei a about two
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decades earlier. Marijuana never enjoyed great
popul arity. American physicians hardly used it
during the Gvil War because it had
unpr edi ct abl e potency, and opioids were far nore
effective. By the end of the 19th century,

phar maceutical conpanies tried to make forns of
marijuana, but they failed to devel op
dependabl e, pure conpounds. So it was renoved
fromthe U S. Pharmacopei a, and a decade
earlier, it was renoved fromthe British

Phar macopoei a. There was no opposition to its
renoval because it was hardly used. There was
mnimal clinical use. The alternatives were
much nore effective, and there was abuse
potential concerns. And those abuse potentials
go back to the 12th century.

Q On the subject of nedicine, Dr. Madras,
in general terns, how do we convert a whole
plant |ike marijuana, into a drug for nedical
use?

A So there are many plants that yield
medi ci nal chemcals. |In fact, about 35 percent
of our pharmaceuticals that are sold as
nmedicines in this country are originally -- the

design cane fromnature's own design. Wth
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regard to psychoactive drugs, the coca pl ant
gives rise to cocaine. The papaver somiferum
the opiumplant, gives rise to norphine and
t hebai ne. The marijuana plant gives rise to
delta-9-THC. Ergot, which is a fungal
contam nant on rye, gives rise to ergot, which
can be converted to LSD. St. Vitus dance, which
Is aterrible side effect of eating rye
contam nated, was well-recogni zed even hundreds
of years ago. So these pure products, these
conpounds were isolated fromthese plants and
shown to be the critical, critical conponent
that had nedi cinal properties. And then they
were converted into nedicines and fornul at ed
according to purity, according to known fi xed
doses, all of these and many others from pl ants.

Then they started as nedicines. They
were converted to street drugs. Now, there is a
reexam nation of whether or not sone of them
certainly with regard to marijuana and
hal | uci nogens, should go back into the nedical
cat egory.

Q In terns of devel oping drugs, Dr.

Madras, what does it nean to isolate a

particul ar conpound froma plant?
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A Isolation is critical in order to devel op
a conpound that is pure, a conpound that you know
precisely the dose. So let's take a | ook at four
products that canme fromplants. Long before the
FDA, |ong before we devel oped nodern forns of
medi cine, digitalis was known to help failing
hearts and foxgl ove was used. The problemwth
foxglove is that it can be toxic because the doses
were not reproducible. The doses were not fixed.
The pl ant produced different doses. It also
produces ot her conpounds |ike di itoningex+h, which
Is used in labs to dissolve cells and can be a
poi son as wel|.

We al so had atropi ne fromthe bell adonna
plant. It was known for over 2,000 years. But
when it was isolated, it could be admnistered in
surgical suites at a fixed dose, at a safe dose,
and in absolute pristine form Aspirin was known
-- the bark of the willow tree was known to reduce
pain and also to reduce fever. It was isolated
fromthe bark of the willow tree and then
converted into acetylsalicylic acid, which is now
aspirin.

The bark produces salicylic acid.

Qui nine was found in the cinchona bark
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in South Anerica, and it was used to treat
malaria until it was isolated and it was
generated as a pure drug. So what are the
advant ages of purifying drugs? They are highly
purified. You know you're not getting
contamnants in them They treat specific
i1l nesses. You can study the nechani sm of
action. You can control with exquisite,
exquisite quality the dose. It's regul ated.
It's consistent. You can produce batch after
bat ch, thousands and hundreds of thousands of
bat ches, at precisely the sane fixed dose. An
overdose is not possible unless sonmeone consunes
themin a manner which is different froma
prescription. Al so, by isolating them there's
a trenmendous advantage in that you can produce
variants that are better than what the plant
produced originally, nore effective, nore
potent, nore selective.

Q Are these criteria that you have on the
slide right here, Dr. Madras? Are these now
I ncorporated into FDA's criteria for drug
eval uati ons?

A Yes.

Q Let's --
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A Because currently that is the case.

Q Let's -- let's talk about FDA' s
criteria.

A  Yeah.

Q &o ahead. |If you can, in very general

terms, Dr. Madras --

A Yes.

Q Explain what the FDA | ooks for.

A So the FDA | ooks for in -- the vast
maj ority of drugs that the FDA approves, it
wants purity. |Is it a pure conpound? Does it
have predictable chem stry? In other words,
when you start with a certain protocol of
chem cals to make the drug, are you al ways
getting exactly the sane conpound as you presune
to get and as happened in the past? Is the
production consistent? Are the production
met hods val i dated? Every tine you synthesize
it, wll it conme out with exactly the sane
product? Are toxic effects in aninmals and in
humans known? How nmuch gets into the
bl oodstrean? How much gets into its target?
That falls under the unbrella of
phar macoki netics. How nmuch gets into the

bl oodstrean? How nuch is netabolized? How nuch
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gets to its target is known as pharnmacodynam cs.
What happens when a drug hits brain receptors
or receptors in the rest of your body? Is it
contam nated? Is it impure -- with m crobes,
with chemcals, with heavy netals, pesticides,
I nsecticides, and so on? Is it a safe dose
range? |Is it effective and safe for a specific
i1l ness? What is the therapeutic versus the
side effect wndow? Is it narrow? |Is it broad?
The narrower ones are nore dangerous because if
a person takes twice the dose, it may kill them
Are the side effects acceptable? Wat about
foll owup case reports, safety updates? Post-
approval surveillance is part of the criteria
that the FDA uses on all these drugs.

Q And by these standards, Dr. Madras, how
does marijuana stack up?

A |If marijuana is considered a generic
termfor anything goes in dispensaries, which
i ncl udes gummy bears and chocol ate bars and
beverages and suppositories and creans and
vapes, it doesn't neet any of the standards for
purity, for potency, products for each nedi cal
indication. It doesn't fit the standards of a

fi xed dose range, a dosing reginen, which neans
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how often do you take this drug? How often
shoul d you use it? Do you use it during the
night? 1Is it four tinmes a day? That's what a
doctor's prescription | ooks |ike. The route of
adm ni strati on.

Every single FDA-approved drug is
approved for a specific way that you take it.
It's not, well, you can snoke it, you can vape
it, you can drink it, you can do -- nmarijuana
sinply doesn't fit these rigorous criteria that
have taken our nation over 90 years to devel op
and to inprove on in order to make sure that our
drug supply is safe.

Q In terns of the criteria for
ef fectiveness and safety, what is the role of
clinical trials in evaluating those
characteristics of a drug?

A The role of clinical trials is
daunting. It is essential. It is rigorous, but
it is the nost inportant neasure we have to
ensure safety and effectiveness of a drug. So
most clinical trials now are random zed, which
nmeans half the people get the drug, half the
people that are perfectly matched get pl acebo,

get a neutral non-pharnacol ogi cal agent usually,
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but there are many exceptions to that and they
are doubl e-blinded. The patient doesn't know
what they're getting, and the doctor

adm nistering it doesn't know what they're
getting. And that guarantees, absolutely

guar antees, that the studies should conme out
fairly.

Let nme just deviate, may |, for one
qui ck anecdote. For thousands and thousands of
years, bloodletting was the normfor treating
al nost every disease. The ancient Egyptians
used it, the Geeks, the Romans, the ancient
Hebrews, the M ddle Ages. Qur President, George
Washi ngt on, was subject to bl oodletting of
al nrost half his blood volune on his deat hbed
because everyone assuned by so-called common
sense, because bl ood contai ned poi sons and
thunors, that if you just get rid of blood, the
person could be treated and cured. A French
physician said, |'ve got a whole group of
patients in this hospital with terrible |ung
probl ens, lung infections, flu, and pneunoni a.
He said, everybody's treating themwth
bl oodl etting, but I'mgoing to take a whol e

cohort of patients, divide theminto two groups
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that have the sane synptons. One I'mgoing to
drain their blood; the other I"'mnot. And he
found it made no difference, and that was the
end of bloodletting in nmedicine for nost conmmon
pur poses.

Q Can you al so describe the effect of
clinical trials on the use of Laetrile as a
treat nent ?

A Yes. So here is an excellent exanple
of how clinical trials are essential to prove
that a drug has safety as well as efficacy. |
have tried to find the nunber of states that
passed Laetrile as an anti-cancer nedication in
the 1970s. It is sonewhere between 17 and 27.
| ' ve seen both those nunbers. It was on ball ot
initiatives. The public was convinced that
Laetrile is a great anti-cancer agent because
there was sone common sense involved. [t had
hydrogen cyanide. It was a toxin, and there was
a feeling that these extracts of apricot pits
could actually hone in on the cancer cells and
deliver poison to those cells. It was
w despread. It was passed. It was approved.

Then, our excellent National Institutes

ofn Health and the FDA stepped in and said, what
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Is the real story with Laetrile? Is it
effective or not? And what they did was the
Nl H, National Institutes of Health, sponsored a
doubl e-blinded clinical trial of Laetrile in
cancer patients, and they found no effect.

Zero. But worse, two problens. They found that
t hese peopl e del ayed |legiti mate evi dence- based
chenot herapy, sone in the public, that it could

delay |l egitimate chenot herapy, and that Laetrile

was actually toxic to people. It was not
effective. It was, in fact, detrinmental. And
It passed the country -- it circunvented the

country because it was considered an anti-cancer
drug, a chenotherapy. That's why marketing of
drugs by political processes are so dangerous.

Q Let's talk for a nonent about state
nmedi cal marijuana prograns and what they entail.
| know there's sone variability by state, Dr.
Madras, but as a general matter, how | ong have
t hose prograns been around in the United States?
A The first state to pass so-called
nmedi cal marijuana was California. It was the
Conpassi onate Care Act, Proposition 215. It

went into effect in 1996. Wat is so

I nteresting about this state is that the
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governor of California decided to see after the
fact whether or not marijuana has any nedi ci nal
uses. And so he put aside -- the total is over
8,000,000 dollars eventually for the Center for
Medi ci nal Cannabis Research in California to see
i f marijuana has, in fact, nedicinal properties
after Prop 215 was passed.

Since that tine, it has been a noving
and expandi ng target of applications. The
original was -- called the Conpassionate Care
Act. The original was to try to treat AIDS
wasti ng, cachexia, and al so chenot herapy-i nduced
nausea i n cancer patients. Those were the way
it was sold to the public. Eventually, those
I ndi cations grew and grew, and we can see from
this slide what the indications are.

In Arizona, we have cancer, gl aucons,
H V, ADS, hepatitis, anyotrophic |ateral
sclerosis, Crohn's disease, Al zheiner's disease,
cachexi a, severe and chronic pain, nausea,
sei zures, epilepsy, and so on and so forth.

Q Across the United States, is there sone
variability in the types of conditions that are
treated with marijuana?

A Yes. There are sone states that have
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only six indications. The poster child is
I11inois.

Q And how many are there, doc?

A This is 40. This is an old slide. As
| said | cobbled together slides fromny
presentations. It has over 46 now. And | can
say with a neasure of certainty that the science
behi nd these indications is, in nost
I ndi cations, close to absolute zero.

Q Are clinical trials required before
marij uana can be authorized for particul ar
condi ti ons?

A No.

Q Let's talk about the types of evidence
that is available on nmarijuana as a treatnment
for these conditions. Just to give us sone
exanple, | nmean, what is? And again, in general
terns, what are we | ooking for and what do we
have?

A W' re looking for random zed, doubl e-
bl i nded, pl acebo-controlled trials. Sonetines
trials do conparators, they conpare one drug
wi th another. But nost of the tinme, the drugs
are conpared to a placebo to determne if the

phar maceutical, isolated and pure, has an
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effect. They |l ook for |arge sanple sizes and
large sanpl e sizes large neans in phase 1, it's
under 100. That neans they just give it to people
who are not ill to see if the doses that they
think will be valid are, in fact, safe.

In phase 2 trials, the sanple sizes are
bunped up to hundreds, in sone cases nearly
1,000 or nore. In phase 3 trials, they're
multi-center. That is to see whether or not
ot her, many other sites across the country with
di fferent physicians, different |evels of care,
are getting the sane data in thousands --
usual Iy thousands, it could be hundreds -- of
peopl e.

They use standard dosing formnul ations
and good manufacturing practice. There's
replication across studies that are essential.
The results are published in peer-revi ewed
publications, and the results are al so gl eaned
In systematic reviews and neta-analysis to nake
sure that there is a huge database of these
t herapeutic indications stemmng fromclinical
trials.

Q Based on your review of this evidence,

Dr. Madras, is there evidence that cannabi noi ds
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show any prom se for specific nedical
condi tions?

A The closest promse for specific
nmedi cal conditions that | would say was
popul arized in the early 2000s, and this cane
fromthe CMCR, the Center for Medicinal Cannabis
Research, in California. They sponsored the
trials, and that was in neuropathic pain, which
| can get into in a nonent, and there are
tremendous weaknesses in those trials. The
quality evidence is that whol e plant cannabis or
marijuana i s not FDA approved. Sone
cannabi noi ds show prom se for specific nedical
conditions. The ones that have been FDA
approved have been approved for cachexia, as
wel | as chenot herapy-i nduced nausea and
vom ti ng.

The evi dence for botanical cannabis is
weak. It's inconsistent. The quality of the
studies are low. There's a high |evel of bias,
and in sonme cases, the evidence is null.

Q Dr. Madras, you're famliar with HHS s
recomendati on and its concl usi ons concerni ng
the indications for which cannabis, in its view,

could have a currently accepted nedical use?
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A | am

Q As to those indications and the ones
that HHS eval uated, how do the clinical trials
stack up in terns of evaluating its efficacy?

A HHS | eaned very heavily on the Nati onal
Acadeny of Science, Engineering, and Medi cine
report in order to pronote the viewthat
cannabis is useful for chronic pain. The NASEM
report | have read in depth, and it is deeply
flawed, and | can get into that if there is --

Q This is as good a tinme as any, Dr.

Madr as.

A Yes. Thank you. The NASEM report
| eaned on neta-anal ysis of a nunber of studies
that were done with isol ated cannabi noids, with
nabi xi nols, as well as the very few snoked forns
of cannabis, the very fewclinical trials and
their report was substantial evidence for
chronic pain. It nmakes no sense for themto
have drawn that conclusion for a nunber of
reasons. One is that the neuropathic pain
studies that the report | eaned on, several that
were done, as | said, by the CMCR  The first
and nost inportant flawin that is that those

trials were very small nunbers of patients, 25,
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30, and so on. The second flaw with those
neuropathic trial studies was that the studies
were extrenely short duration, a couple of days
to a few weeks. The third problemw th those
trials is that the types of marijuana that were
used in them in this case, they were NIDA s
provi ded THC-1 aden cigarettes with fixed
concentrations. These are the studies, thank
you.

They don't resenble what's in
di spensaries at all currently. The trials went
fromabout 3.5 percent THC t he maxi nrum was 10
percent, and several of themsaid 10 percent or
even 8 percent was too high, we have the sane
results wwth 3.5, But THCis now 15 to 20
percent in dispensary marijuana. |In vapes and
concentrates, it can be as high as 90 percent
THC. The doses that are delivered -- and the
NASEM al so confl ated t he FDA-approved Mari nol,

whi ch is dronabi nol and Syndros and nabi | one,

wi th snoked marijuana. They sinply did not draw

the distinction. So, there are at | east
actually 10 flaws in the NASEM report, which |
won't bore people with. But if you |ook at the

specific -- just the specific Abrans et al., he
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insisted that all his subjects be experienced
marij uana snokers. The reason he insisted on it
was because he thought that, if they weren't,
they may get frightened by the experience, the
psychoacti ve experience, and the potential of
psychosis and so he wanted experienced nmarijuana
snokers. Another study as well did precisely
the sanme thing. They used experienced users.

Now, it's pretty rare for the FDA to
approve a drug and say that the only way they'l|
accept a clinical trial is if the person is
experienced in using this drug before they
actually even start the clinical trial. Wat
this means is that they shaped the trial in
order to accommopdate the particular and uni que
properties of marijuana, which is
psychoactivity, psychotom netic effects.

The other thing is that in several of
the studies, | wish I'd nade a table of all of
t hese conpari sons, because | have done it, but |
didn't bring the slide, is that they were not
bl i nded. The patients knew. They were
experienced marijuana users. They knew t hey
were getting marijuana. |If they were using

marijuana, they had to wwthdraw fromit before
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the trial so that they would be THC negati ve
before the trial and the only THC in their
system woul d cone fromthe snoked cigarettes
that they were given. That nade no sense
because if a person is used to narijuana and
then starts to snoke again after withdrawal, it
coul d bunp up their positive sensations.

So, there were many flaws with these
studies. Short term very |ow doses conpared to
what is currently being sold in dispensaries,
very small ends n's, non-blinding, experienced
users, and so on. But if you now | ook at the
| ar gest neta-anal ysis that has ever been
performed on neuropathic pain by the
| nt ernati onal Association for the Study of Pain,
| ASP, it was published in 2025. Wat it says is
that of 313 clinical trials, 313, which enbraced
48, 000 patients specifically for neuropathic
pain, they list every possible drug in these
clinical trials, and they omt cannabi noids. The
reason they omt themis they decided 10 years
before, in 2015, that the cannabi noids were the
-- the trials were flawed, there was insufficient
evi dence, and there was nothing nore recent

updat ed, and they recomended
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agai nst using themin 2015. They didn't even
include themin this nassive conprehensive study
on neur opat hi c pain.

Q Are there clinical trials conparing
marijuana to opioids in terns of their anal gesic
capabilities or effects?

A There are very few There are very,
very few. Side-by-side conparisons, there may
be one or two studies, and | don't think we can
| ean heavily on those results because they're
not large. They're not conprehensive. But if
you | ook at pain conparing marijuana wth
opioids for acute pain, there's very strong
evidence. |In fact, one of the CMCR studies
tried to use nmarijuana by inducing pain in skin.

| can't -- | think they either pinched or
needl ed, presented sone sharp object, and they
found that it was ineffective in reducing that
acute pain. That’'s been published. That was a
reasonable trial, and it was ineffective.

Post - operative pain, opioids are
standard of care. That's nodifying these days;
there may be other alternatives for that, but
there's insufficient evidence for marijuana in

post -operative pain. In fact, marijuana is
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contrai ndicated in surgical cases because you
need a |l ot nore anesthesia to get a person to
sleep if they've been heavy narijuana users, and
the recovery is nore difficult. So | don't
think that's an indication.

For cancer pain, there's extrenely
strong evidence that opioids are effective in
al l eviating cancer pain. GWNPharnaceuticals did
two phase 3 studies in this country testing
nabi xi nol's, which is THC and CBD, for cancer
pain, and they failed in two phase 3 trials, and
they just abandoned it. For chronic non-cancer
pain, there's noderate efficacy but substantial,
substantial risks for opioids, and they shoul d
never be first line of use for chronic pain.

The marijuana, the benefits are small, and
they're often below clinically neani ngful
t hr eshol ds.

Neur opat hi ¢ pain, we've already dealt
with. There's noderate efficacy. Opioids are
not first line of attack for neuropathic pain.

Q And then on the | ast one, the opioid-
sparing effect, Dr. Madras, there's been sone
testinony about that thus far.

A Yeabh.
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Q In the case, what does the science show
about the opioid-sparing effect?

A  Well, there are three. There are three
maj or issues that | think are worth nentioning
here. One is that people who are in treatnment
for opioid use disorder and who al so use
marijuana, there's one study that showed they're
nore likely to drop out of treatnent for opioid
use di sorder and continue the QUD. There's a
study show ng that youth who use narijuana
before the age of 18 -- the highest risk for
devel opi ng opi oid use disorder is use of
marijuana before the age of 18. The studies
that said that as states that had accepted,
adopted nedi cal marijuana, their overdoses
declined. Buchbauer study, which was reversed
by Shover a few years later show ng that, in
fact, the states that had adopted nedi cal
mari j uana, opioid overdoses increased. These
are ecol ogi cal studies that have so nmany
fallacies. You know, the concept of causation
versus correlation is a very, very critical one,
and in this case, they just |unped -- | nean,
sone of the states that adopted narijuana nmay

have al so adopted wi despread distribution of
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nal oxone so that they rescued people and nuch
nore effectively than in states that didn't

di stri bute nal oxone, and the fact that they
adopt ed nedi cal nmarijuana may have been a

coi nci dence.

Q | want to cone back and talk to you
about causation versus correlation and
coi nci dence because that's cone up in this trial
so far. But before we do that, and before we
get to our confort break, | have just a few nore
gquestions on the way nedicine is being practiced
at the state level. In terns of what's going on
at dispensaries at the state |level, | nean does
it require, for exanple, a physical exam of the
patient who wants to get marijuana?

A No.

Q GCkay. What is the process?

A Sone states have tighter regulations,
but in the mgority of cases, there is no
necessity for physical exam There is no
necessity for an ongoing relationship with the
patient so that the patient is seen
periodically. It's a state-by-state regulation.

There are no broadly universal standards for

how to address this. They allow cannabis, 12
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states at |l east, allow the recommendati on of
cannabis for any nedical condition that the
doctor may deemw || be worthwhile. Any nedical
condition essentially neans it's conpletely and
totally arbitrary wi thout science behind it,
wi t hout data behind it. They don't --

Q Dr. Mdras, hold on. They're nmaking an
obj ecti on.

A Oh, |I'msorry.

JUDGE JULIUS: (bjection?

MR, MALEY LONFCH  Yes, Your Honor. The
Governnent would like to object to any testinony
as it relates to the nedical requirenents, given
that Dr. Madras has not been qualified as a
medi cal doctor. Anything about the ongoing
treatnment of patients seens outside the scope of
her experti se.

JUDGE JULIUS: M. MN chol s?

MR. McNICHOLS: Yeah. She has witten
-- it is true that Dr. Madras is not a
physi ci an, but she has witten extensively on
the use of marijuana as a nedical treatnent.
She al so teaches at a nedical school. So, while
she's not a clinician and does not treat

patients herself, certainly she's nade an
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academ ¢ study of the subjects about which she's
testifying.

THE WTNESS: Yes. And | have -

JUDGE JULIUS: Hold, hold on, ma'am

THE WTNESS: |'m so sorry.

JUDCGE JULIUS: You're okay. Anything
further?

MR MALEY LONFCH:  No, Your Honor.

JUDGE JULIUS: | understand the
objection. | wll allow the question and
testinony. |t goes to weight.

MR MALEY LONLCH:  Under st ood.

JUDGE JULIUS: Thank you. Please
proceed, M. MNi chols.

MR. McNICHOLS: Thanks. And just on
t hat subj ect, one of the words you have on the
slide here in red is budtenders, which is a word
that's cone up in this trial so far. Wat does
that mean in terns of who's actually making
recomendati ons for cannabis in the state
prograns?

THE W TNESS: These are people who are
untrai ned, unlicensed, who man the desks at
di spensaries. That is their designation. There

IS no physician or pharnmaci st present in al nost
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all the dispensaries, and | believe it's |less
than 20 percent have a physician oversi ght.

The budtenders, there have been several
st udi es where people walk into various
di spensaries and try to figure out what
budt enders are recomendi ng for which condition
and they've docunented them There are at | east
two to three studies that I'mquite famliar
with. They recommend t hings based on their own
| npressions, their own views on marijuana. They
recommend indica for sone indications or sativa
or 20 percent. They sinply do not have
standards for training |ike a pharnmacist does.

A pharmaci st takes nmassive anounts of their own

funding to go to pharmacy school and devel op the
experti se needed to stand behind a counter in a

phar macy and gi ve advice to a patient who cones

in wth a prescription.

In this case, the budtender's advice
for cancer, this was one of these views. Let's
push high potency THC. CBD s only for the
naive. W want themto progress from
cannabidiol, which is neutral in many ways, to
high THC. |If they don't use it to intoxicate,

it could turn themoff. You could |ose a
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custoner if they're not. People already using
cannabis want to be nore intoxicated. These are
gquotes directly fromthese people in these

di spensaries that were asked what kind of advice
do they give. They also give what | consider

mal - advi ce to pregnant wonen. There are 400

di spensaries in Col orado that were surveyed in
ternms of first trinmester cannabis use. Everyone
in this roomknows the first trinmester is
critical for brain devel opnent. The brain
begins with one cell, and it devel ops into 80
billion. In the first trinmester, billions are
al ready forned to begin the heart to beat, to
begin the legs to nove, to begin the digestive
system to just begin that control. So, the
brain is one of the nost rapidly -- that is why
children are born with such | arge heads

di sproportionate to their bodi es because the
brain is so critical.

In the first trimester, there are vast
changes in the brain. Sixty-nine percent
recomended cannabis for norning sickness in the
first trimester. Sixty-five based the
recommendati on on personal views. And what

we're seeing is an increase. This is alittle
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bit of old data. There's still current data,
nore current, but we've seen an increase in
pregnant wonen using narijuana because they go
to a dispensary, and they're advised that this
Is good for them The questionis: |Is it good
for them and what are the downsi des?

BY MR MN CHOLS:

Q Just a couple nore questions before we
take our norning break, Dr. Madras. To what
extent are non-patients, other people, getting
marijuana fromthese state di spensary prograns?

A Wll, there's clear diversion from
nmedi cal cannabi s cardhol ders. My bi ggest
concern in Col orado: 48.8 percent of
adol escents in a treatnent program obtain
marijuana from soneone wth a nedical marijuana
program Teens using diverted nedical
mari juana, the higher they use, the nore
substance rel ated problens. Non-patients
commonly get dispensary cannabis fromfriends
and famly. There are a nunber of studies that
that are docunenting this. Sir.

MR. McNICHOLS: Do we have an
obj ecti on?

THE W TNESS: Oh.
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MR MALEY LONLCH:  Yes, Your Honor.
The governnment would raise a simlar objection
that the topic of diversion seens outside of the
doctor's expertise as she's been offered today.

JUDGE JULIUS: M. MNi chol s?

MR McNICHOLS: No, | think if we | ook
back at her witings, as an el enent of abuse,
which is howit factored into the HHS
menor andum Dr. ©Madras has nade sone study of
this, both in the academ c papers she's witten
and also in the papers she's witten for
governnental authorities including the U S.
Senate. So, this is within the area where she's
actually nmade sone academ c st udy.

JUDGE JULIUS: Anything further?

MR. McNI CHOLS:  No.

JUDGE JULIUS: (Qbjection noted. | also
wi Il note the slide deck was not objected to as
an exhibit, and all of this is on there. So
"Il allowthe testinony, and it can go to
wei ght .

MR MALEY LONLCH:  Understood. Thank
you, Your Honor.

JUDGE JULIUS: Thank you.

MR MNCHOLS. | was noving on to a
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different section if this is an appropriate tine
for the break.

JUDGE JULIUS: Let's go ahead and do
that if that works for you, M. MN chols.

MR McNI CHOLS: Yes.

JUDGE JULIUS: Okay. W'll take a 15-
m nute break. Dr. Mdras, please don't discuss
your testinony with anyone during the break.

But you're free to, you know, get up, stretch
your |egs, use the facilities should you need.

THE W TNESS: Thank you.

JUDCGE JULIUS: We will reconvene at
10:50 a.m We'll take 15 mnutes. We'IlIl be in
recess until then. Thank you, everyone.

(Wher eupon, the above-entitled matter
went off the record at 10:35 a.m and resuned at
10: 50 a. m)

JUDGE JULIUS: W are back on the
record, still on direct exam nation with Smart
Al-ternatives Approaches to Marijuana. | think

you have a little under an hour. My guess is,

for scheduling purposes, we'll probably finish up

direct, then take our |lunch break and then begin
Wi th cross after lunch. Does that work for

everyone?
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MR McNICHOLS: Yes, Your Honor.
JUDGE JULIUS: Ckay. Thank you, M.
McNi chols. Pl ease resune whenever you're ready.
MR. McNICHOLS: Certainly. Welcone
back, Dr. WMadras.
THE W TNESS: Thank you.
BY MR MN CHOLS:
Q I'dlike to shift gears for a nonent
fromtal king about marijuana as a nedicine to
t he ot her conponent that goes into the
reschedul i ng anal ysi s concerni ng abuse and
public health. Now, before we start flashing
that up, as a very general matter, ma'am to
sort of previewthe risks to public health that
we're going to tal k about here, can you give us
an overvi ew of then?
A  Well, there are a nunber of risks to

public health, both in terns of brain, body, and

behavi or—+those -- three categories—and al so
uni ntended victins. First of all, cannabis use
di sorder the prevalence is high. It is really

hi gh. Janmes Anthony in 1994 said that the
preval ence anong users was about 9.4 percent.
It is now skyrocketing to between 24 to 30

percent. And in nedical cannabis users, the
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preval ence is higher than it is in sone studies
-- not all, but some studies -- than
recreational users. |In veterans, for exanple,
t he preval ence of cannabis use di sorder anobng
veterans using it nedically is over 35 percent.
So, there's al so excellent conparative studies
which we'll get into. The prevalence is high
and getting higher, and the reason is that it's
bei ng driven by nore frequent use. It is being
driven by nore potent use of products. Wat
factors drive marijuana effects? The dose, the
percent THC plus the absolute anobunt. For
exanpl e, the nedicinal THC that has been
approved by the FDA in Schedule IIl is close to
pure THC. It's about 99 percent. But the dose
is 2.5 mlligrans as a starting dose, up to 10
mlligranms. Wen you have cannabis at 20
percent or 90 percent, but the dose that it
contains is, in sone cases, in sone vapes it's
100 mlligrans, 200 mlligrans. There are
peopl e usi ng cannabis for medi cal purposes that
are using alnost a grama day -- 1,000
mlligrans. |It's very different than the
nmedi cal | y approved dose.

The frequency of use, as | said, is

Neal R. Gross and Co., Inc.

(202) 234-4433 Washington DC www.nealrgross.com




© 00 N oo o b~ W DN PP

N DN N D DD P P P PP P P kP PP PP
o A W N P O © 00 N O O b W N B+, O

anot her critical factor. \Wether it's used one
tinme daily, weekly, nonthly, or yearly wll
drive the consequences. And the node of
delivery also, in sonme cases, shapes the
consequences. It can be inhaled wth snoking
and vapi ng. Snoked, the THC | evel s peak at 30
m nutes, they subside. | nean, the nost robust
effects will subside within a few hours. The
edi bl es, THC | evel s can peak within 30 m nutes
to 2 hours, and they can subside at a nuch | ater
date because the gut distribution is nuch sl ower
t han snoking or vaping. One exanple for us to
bear in mnd is a young African Anerican nal e,
who was a col |l ege student in Colorado, and this
was told to ne by one of the | aw enforcenent
officers. He was wal king by. He just started
coll ege. He was wal king by a di spensary, and
they offered himfree brownies. They said, just
take an eighth of a brownie. | don't know any

t eenager or young adult who wll eat an eighth
of a brownie. He ate the whole thing, and he
felt nothing because it takes a great deal of
time to go fromthe gut to the brain. And he
junped off a balcony. He was psychotic after

that. So, each node of delivery is critical,
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and if we don't have that in regul ated
di spensaries, the node of delivery, if we don't
have FDA oversi ght or approval, anything goes.
The age of onset is also critical.

Whet her or not you're exposed prenatally,
whet her or not you're exposed as a teenager,
whet her or not you' re exposed as an adult, you
do get different, vastly different, effects. W
just published a paper this past year on
differing effects of THC on the brains of
adol escents conpared to adults, and the
adol escents had an inflammatory response in a
key, key brain area, the anygdala, which drives
depression, nood, sleep, anxiety, fear, all
these enotions that can either catal yze
excel l ence or derail a person. That
I nfl ammat ory response, we found only in the
adol escent and not in the adult brain.

Q@ You used a terma nonment ago, Dr.
Madras, called cannabis use disorder.

A Yes.

Q And in general terns, ma'am what is
cannabi s use di sorder?

A Yes. Like other use disorders for

ot her drugs, cannabis use disorder is a series
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of behavi oral and psychol ogi cal synptons.
There's no bionetric test. Wen a person has an
I nfection, you can pick up the bacteria. Wen a
person has cancer, you can identify the cancer

ei ther by biopsy or MRl or X-rays. |In substance
use disorders, there's no really evidence-based
bi onetric test. So, you have to define the

di sorder of the brain, a diagnosable nedical

di sorder, by what the person is telling you and
by their behavior.

There are three categories of what are
called the Diagnostic and Statistical Mnual
Version 5 for cannabis use disorder. One is
uncontrollability. You take nore than you
expect to. You cannot stop, you crave. The
second category is behavioral consequences. You
do not neet expectations in terns of schools and
j obs. You spend a great deal of tine using.

You give up activities that you've enjoyed. You
use in hazardous situations. The third category
Is a bit of a physiological one, which is

tol erance. You need nore and nore of the drug
to produce the sane effect, and the second of

t hose bi ol ogical ones is wthdrawal synptons.

All of those.
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There are 11 categories that
essentially boil down to uncontroll abl e use
despite adverse consequences. That's really the
operational definition. Depending on those 11
categories, the nore severe, the nore you
fulfill all 11, the closer you do, it's
consi dered severe. Mbderate is between two to
five categories are cannabis use disorder. Five
to eight could be noderate, and all 11 is quite
severe. So, this is just a sanpling of people
that were di agnosed with cannabis use disorder,
and this is the frequency. Continued use
despite problens, alnost all of them Repeated
efforts to quit down alnost all of them Use
| arger anmounts for |onger periods, 80 percent,
and so on and so forth.

Q In terns of the preval ence of use
di sorder, how does narijuana conpare to other
control | ed substances and al cohol ?

A Well, the preval ence of nmarijuana use
now i s soaring. Even though the preval ence in
t eenagers had declined during the COVID period
and has not recovered, in adults 18 to 25 and in
ol der adults, it has just increased

dramatically. |If you conpare the preval ence to
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al cohol use, cannabis use is about a third as
much. Excuse ne, al cohol is about three tines
higher. But if you conpare the preval ence of
cannabi s use disorder, it's disproportionately
hi gher. Just | ook, you don't have to | ook at
nunbers, all you have to do is |ook at the
| ength of the arrows.
There is nmuch nore cannabi s use
di sorder proportionate to how many people use
the drug than alcohol, and it's rapidly catching
up with al cohol use disorder. Currently, there
are nore daily marijuana users than al cohol
daily users. It began to soar in 2010, and now
the preval ence of daily use or near daily use is
the highest it's ever been in our history, and
now it's higher than even al cohol use disorder.
Wiy is that a problenf? Because the addiction
potential increases dramatically with daily use.
It's estimated that people who use daily, 30 to
50 percent will develop a cannabis use disorder.
Q And in ternms of geography or region,

how do the rates of cannabis use disorder
conpare in states that have nedical marijuana
prograns to those that don't?

A Wll, if you | ook at the non-nedical
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marijuana states in that ugly orange col or,
which | just don't |ike orange, but anyhow you
can see that if we set the preval ence at sort of
a low bar for states that don't have nedi cal

mari juana, and then | ook at nedical narijuana
states, you can see that cannabis use disorder
I's considerably higher anpbngst mal es, anobngst
femal es, anongst 18- to 34-year-olds, 35- to 44-
year-olds, the differential is the greatest.
Wth 45- to 54-year-olds and 55- to 64-year-
olds, the differential is not as high. But
anongst the young people, the people of the
future, it's the highest.

Q Thank you.

A And so there is a huge increase in in
cannabi s use disorder in nedical marijuana
states and a huge increase in poisonings as
well, and the increase in childhood poi sonings
has gone up nmuch nore dramatically than adults.

Q And how has the potency or THC content
of marijuana affected the rates of cannabis use
di sorder?

A Wll, the potency has definitely
I nfl uenced the progression, the rate at which

you progress to cannabis use disorder, so that
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t he hi gher potency of THC is associated wth a
hi gher risk for psychosis, for anxiety, |ower
age of schi zophrenia. |It's associated with a

hi gher risk for inpaired nenory, brain function,
driving, energency care, uncontrolled vomting
or cannabis hyperenesis syndrone. |It's
associated with a higher risk of using other
drugs, having social problens, but it's
associated with nore use, a higher risk for
progression to addiction.

Q And in recent decades, what has the
data shown as to the potency of marijuana?

A The potency's gone from about three
percent -- imagine the study that was done by
Don Abranms in which he used 3.5 percent for
neur opat hic pain and found that to be an
adequate dose with far fewer side effects than
the 8 percent. And it went up gradually and
then dramatically over the past decades, and it
was not driven by prohibition. It was driven by
comrerci ali zati on, by nedicalization, and by
normal i zati on. \What do peopl e who produce these
products know? The nore potent, the greater
hi gh, the nore tol erance, the nore addiction,

the nore users, the nore profit. That is true
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for al nost every drug that | can think of. The
pot ency of crack cocai ne versus insufflated
cocai ne, the potency of nethanphetam ne ice
versus a different salt form of nethanphetam ne.
The nore rapidly a drug gets into the brain,
the nore receptors it hits, the greater the
effect and the greater the addictive potential.
Q In discussing the effects of marijuana
use thus far in the trial, we've used a couple
of terms, in particular psychosis and
schi zophreni a. Before we get into how marijuana
relates to that, in general terns, Doctor, can
you explain what we nean by psychosis?
A Yes. Psychosis is a nunber of
mani festations of the brain being dysfunctional.
It can occur wiwth a single or nmultiple
exposures of cannabis. It is acconpani ed by
paranoi a, by bizarre thoughts which are
consi dered del usional, by fragnmented thoughts,
di sordered thoughts. | see the exit sign, and
it's floating across the room now because the
green is so beautiful on a clover |eaf.
Fragnmented t houghts. Hallucinations, especially
auditory, you hear voices. Sonetinmes you can

see -- hallucinate. You can feel sensati ons
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that don't exist. 1In all these cases, the
person perceives the world and thensel ves
differently than an observer on the outside.

Q And how does that relate, ma'am to the
term schi zophrenia as a nedi cal condition?

A Psychosis can occur under a nunber of
conditions. It can be drug induced.

Met hanphet am ne can produce it, high doses of

anphetam ne. THC adm ni stered to otherw se

nor mal peopl e can devel op synptons of psychosis.
But schi zophrenia is a chronic di sease that

occurs when these synptons persist, and sone in

the field and sone in different countries say

they have to persist for at |east six nonths.

O hers claimthat it has to be a year with a

repeat ed di agnosi s of these synptons.

Q And have there been studies over tine
of the relationship between narijuana use and
psychiatric conditions |ike psychosis and
schi zophreni a?

A Yes. Wll, this is one of the nost
I nteresting studies that was done nuch nore than
a century ago. It was done in the Bengal |nsane
Asylum and it was a 19th century study of

I ndi an henp and insanity by colonial British
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I ndia. They asked the people -- and this is
politically incorrect to call it an insane
asyl um now, but that was the term nol ogy at the
time -- whether or not they use cannabis. The
adm ssions to this insane asylum the nost
frequently nentioned drug was cannabi s over
time. Al cohol and opioids were m nor players
conpared to cannabis use because India used
people living in India used cannabis for well
bei ng purposes for centuries.

Q Have there been nore recent studies
since this one from 1873 to 1893 of the sane
phenonenon as wel | ?

A Yes, so this cane out |ong before
mari j uana becane a political issue, but the
preval ence of schizophrenia in Ontario, this was
reported just |ast year by Dan Myran at
University of Otawa. Wat he showed is that
the attributable risk fraction over tine of
cannabi s use disorder associated with
schi zophreni a has increased very significantly
for 19- to 24-year-olds, not as nuch for the
younger generation, the younger kids of 14 to
18, nost |ikely because there hasn't been tine

for themto progress. But what they found is
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that, pre-legalization of cannabis, there was
3.7 percent of schizophrenia attributable to
cannabi s use disorder. Post-legalization, it
was 10.3 percent. New cases associated with the
use disorder in 2006, 1.6 percent; in 2022, 9.6
percent. Now, bear in mnd that people who are
using this drug for nedicinal purposes have very
hi gh rates of cannabis use disorder.

Q And how does dose and frequency of use
relate to the risk of psychosis from cannabi s?

A So this was a tale of three cities
here, London, Ansterdam and Paris, but it's
actually a tale of 11 different sites, including
one in South Anerica, by Marta DefertiDi Forti
one of the world' s experts on schizophrenia and
cannabi s-rel ated schi zophrenia. Wat she found
was that if people never used or used THC at
| ess than 10 percent, they had anong the | owest
rates of schizophrenia. As you increased the
dose and as you increased the frequency of use,
the risk factor, the odds ratio for devel opi ng
schi zophreni a i ncreased dramatically, and the
hi ghest risk were people who were using cannabi s
daily at greater than 10 percent dose.

Now, these studi es have been critiqued.
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They' ve been di ssected. They've been thrown
around for many, many years now. This was a
2019 study, but the basic fundanental prem se
has not been refuted because 11 sites is really

a powerful indication.

Q And --

A  So pl ease.

Q Go ahead, ma'am |'msorry.
A kay.

Q Yeah. How did the results in the study
i n Denmark conpare with the ones in the other
cities that you' ve descri bed?

A Denmark has seen a twofold increase in
the incidence rate of cannabis-induced psychosis
from 2.8 per 100,000 person years in 2006. Ten
years later, it was double the rate, 47.7
percent of people wth cannabi s-induced
psychosi s converted, converted to either
schi zophreni a or bipolar disorder after foll ow
up. Now, conversion to schizophrenia is a very
grave issue because schizophrenia is a chronic
i fel ong di sease that generally captures people
at the prine of their lives and can derail their
potential forever. Sone are highly functional,

but many are not.
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Q There's been sone testinony in the case
thus far about the concepts of causation versus
correlation when it cones to the side effects of
marij uana use. Can you explain in general,
ma' am what are the differences between
causation and correl ati on?

A  Well, I will insult your intelligence
by giving an exanple that | use in general for
general popul ations, general presentations. The
exanple | give for correlation is that in the
Wi nter, there's snow, there's ice, and as the
seasons change, we get warmer weather, nore
sunshine, the roads are favorable, travel is
easy, and alnost all wars begin in the
summertinme or the early fall, Wrld War |, Wrld
War |1, you can go through all of these wars,
because conditions are favorable for war.

Now, in that sinusoidal wave, we can
al so correlate it wth waternel on use, ice cream
use, outdoor sports and if sonmeone was naive or
truly uninformed, they would say, well, what if
eating ice creamcatal yzes wars? Because they
correlate perfectly. They go up in tandem
they decline in tandem That's the ultimte

fallacy of correlation.
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A bigger problem a nore nuanced is
heart attacks increase dramatically in the
sumer nonths. That's because the weat her warns
up. It's not that the warm weat her causes the
heart attack; it is the fact that people are
much nore active in the summer and they're doing
sports that exert their hearts beyond their
capacity.

Q \VWhat are the Bradford H Il criteria,

Dr. Madras?

A Over the years, people struggled with
how do we prove that sonething is cause and
effect, not just coincidental, which is what
correlation is. Austin Bradford HIl, Sir now,
he proposed that we have to |look at a few
criteria. He proposed six, and then it expanded
to nine. How strong is the association between
one thing and another? How strong is the
associ ati on between snoki ng and | ung cancer?

How consistent is it across countries? |If
peopl e snoke in Iceland or they snoke in Brazil,
do they all have a nuch hi gher incidence of |ung
cancer if they snoke, or is it just restricted
to one small community? Wat about the tim ng?

Does the |ung cancer begin before they start
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snmoki ng, or does it begin after they start

snoki ng? Wat about the dose response? |If a
person snokes one cigarette a day, wll they

still get as nmuch | ung cancer as a person who

snokes 20 cigarettes a day? Wat about

bi ol ogi cal plausibility? Does snoking cause
damage to the lungs, and is the danage

consi stent wth cancer or cardi ovascul ar

di sease? What about specificity? Do people get
| ung cancer if they've never snoked? Do people

who snoke never get |ung cancer even if they

snoke 20 cigarettes a day? That's specificity.
Can you induce lung cancer by giving an ani nal
cigarette snoke every day? And coherence, does

the whole picture fit? |s there a genetic
conponent, a pharmacol ogi cal conponent, and all

t hat ?

So, these are sonme of -- in ternms of
the correlation and the causation debate with
psychosi s and schi zophrenia, the strength of the
association is extrenely strong. People who
start young, people who use frequently, people
who use high potency, the odds ratio of
devel opi ng schi zophrenia go fromtwo to four to

si x. Consistency, Sweden, Denmark, I|srael, New
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Zeal and, the United States have all shown --
there's seven countries, | haven't nentioned all
-- that early onset of marijuana use, and
especi ally cannabi s use disorder, is
consistently a risk factor for devel opi ng
schi zophreni a across all these countries. The
timng. Does schizophrenia begin before you
start using marijuana, or does it begin after?
I nvariably, it begins after. The dose response.
| f you snoke nore marijuana at higher
potencies, is the risk increased? Yes, clearly.
Bi ol ogi cal plausibility. It's a problem It's
strong, but | would tenper it a bit because we
don't even know the origins of schizophrenia.
We do know a few i nportant data points. Al nost
every person who's treated for schizophrenia
gets drugs that block dopam ne D2 receptors.
That is a given. Al the antipsychotics that
are effective, except one new category that just
cane on board a few years ago, they all have
that in common. They bl ock dopam ne receptors.
Marijuana i ncreases dopamne in the brain. It
regul ates glutamate. |t regulates GABA. So, we
see dysregul ati on of dopam ne, glutamate, and

GABA in schizophrenia. Probably the strongest

Neal R. Gross and Co., Inc.

(202) 234-4433 Washington DC www.nealrgross.com



© 00 N oo o b~ W DN PP

N DN N DD DD P P P PP PP PP PP PP
o b~ W N P O © 00 N O O b W N B+, O

1264

poi nt about biological plausibility is that
mar i j uana-i nduced psychosi s can be danpened by
the sane drugs that danpen schi zophreni a.

What is used to alleviate the synptons
of marijuana-induced psychosis? The sanme drugs
as schi zophrenia. The specificity is weak.

Schi zophreni a has many, many ori gins.

Infections in nother, pretermdeliveries, trauma
during childbirth, trauma of the child,

genetics, and so, sSo nmany, nany, nany causes.
Early extrene chil dhood stress. So obviously,
cannabi s doesn't cause schi zophrenia in
everybody, and obviously, there are nmany people
who' ve devel oped schi zophreni a who' ve never
touched the drug, so the specificity is weak.

Moderate to strong, the experinental.
Cyril D Souza, DL, and a nunber of others.

There are al nost 19 studies now in which they've
adm ni stered THC to ot herw se nornal people, and
t hey devel op psychosis synptons at hi gh doses.
So the coherence, people who have a genetic
predi sposition for schizophrenia al so have a
predi sposition for cannabis use disorder. There
I's sone coherence in terns of the genetic

susceptibility to it. There's sone coherence in
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terns of sone of the brain changes. But the
coherence coul d be deened noderate or strong
dependi ng on how you want to interpret the data.
But | would say six are pretty reasonabl e out

of these and right now, the majority of
psychiatrists, that | amfamliar with and that
have published, say that cannabis is a conponent
cause of schizophrenia, not just an association.

Q Interns of the side effects, is there
any difference between adult users of marijuana
and m nors or adol escents who use narijuana?

A  Adol escents are nuch nore vul nerable to
the effects of schizophrenia, to all the
consequences.

Q Can we go to the next -- can we explain
why, if Dr. Madras?

A Yes, because so they're nuch nore
vul nerable to brain changes. The adol escent
brain is vulnerable because it is undergoing
t renmendous changes, so different fromthe young
| atent periods of a child between 4 and 10,
different than the early toddl er phase,
different than the fetal phase.

The frontal cortex of the adol escent

brain is the last to mature. Wat is the
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frontal cortex? It's the one that tells you
cost-benefit equations. |It's the one that

predi cts consequences if you' re going to do
sonet hing foolish. The anygdala, which is deep
in the brain, is the enotional part of the
brain, and the frontal cortex, as the brain
devel ops, begins to danpen the enotional part of
the brain. It reduces inpulse control. It

I ncreases your ability to foresee the future and
foretell the consequences of actions.

Adol escents do not have that strong connection
yet. They have nmany ot her changes that are
ongoi ng, which we don't have tine to do, but
they're nmuch nore vul nerable to risk-seeking,
and they feel the effects of drugs nore
profoundly than adults do. Adults also tenper
their responses because they know their

responsi bilities.

We can continue here and what is
unknown by the vast majority of parents and the
vast nmgjority of youth is that the
endocannabi noids are critical, critical,
critical for brain developnent. They tell
neurons, nerve cells, what type to becone

because the brain has many different types of
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nerve cells. They guide themto their
connections. They nodul ate the signals between
them The endocannabi noid systemis critical
for brain devel opnent during the fetal period
and during the adol escent peri od.

Q Can changes in the adol escent brain
attributable to nmarijuana use be seen in things
like MRI studies and the |ike?

A Yes. One of ny colleagues, Marisa
Silveri, literally reviewed -- this is old, this
Is 2016. It's 10 -- she reviewed all the brain
changes in adol escent marijuana users. This is
magneti c resonance i magi ng, which can give you
very different views of the brain. One type of
I magi ng can give you the anatony. One type of
I magi ng can give you connectivity. One type of
I magi ng can give you function, which part of the
brain is functioning. And she found a nunber of
changes -- she found in the literature, she
surveyed the literature of all these multiple
studi es and showed that marijuana changes the
brai ns of adol escents. The changes are very
robust in that period, and sone of the studies
correl ated these changes wth inpaired function,

| ear ni ng, nenory, executive function.
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Q On the subject of |earning, how does
marij uana use i n adol escents affect academ c
performance and achi evenent ?

A Yes. This is a very recent study and
again, a neta-analysis of 63 studies which
I nvol ved 438, 000 individuals. Adol escent
marijuana users are nore likely to be absent
fromschool, nore likely to drop out from
school, nore likely to be unenployed. They're
less likely to enroll in university, less likely
to get post-secondary degrees, less likely to
get high grades in school, less likely to
conpl ete hi gh school .

Q And have there been studies that would
tie 1Qor intellectual quotient in--7?

A Yes.

Q Adol escents to narijuana use as wel | ?

A The first robust study was a
| ongi tudi nal study, the Dunedin data from New
Zeal and, done by WMadeline Meyer, who's now at
the University of Arizona. 1In it, she showed
that if a person begins using marijuana in
adol escence and then persists in using it until
they're 35 or older, that they have a drop of
eight points in IQ An eight-point drop is not
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trivial. It drops a person fromthe 50th
percentil e average to the 29th percentile, which
I's bel ow average, and | Q predicts access to
uni versity education, lifelong total incone,
access to a good job, performance on a job. The
Dunedi n studi es showed persistent cannabis users
had | ess skilled jobs than their parents, poor
menory and attention. It was not expl ained by
analysis of all the covariates: al cohol use,
t obacco use, other illicit drug use, or famly
hi story of substance use disorders.

Q Now, in --

A This is her slide. She gave it to ne.

Q Interns of a, well, a phrase we've
used before, which is use disorder, |I nean, how
does that affect adol escents as conpared to
adul ts?

A  Adol escents are nmuch nore vulnerable to
devel opi ng a cannabis or marijuana use disorder.

If you ook at them this is a study by Beth

Hahn, W/ son Conpton, Carlos Blanco, and Chris
Jones at NIDA. What they showed is that after
12 nont hs cannabi s use, about 10 percent of
adol escents showed synptons of cannabis use

di sorder anong the users. Anong adults, it was
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half. As you went up to year four, 20 percent
of the kids showed synptons of cannabis use
di sorder. The adults, only half of that.

Q Interns --

A By the way, Beth Hahn is one of the
best epi dem ol ogi sts we' ve had.

Q And in terns of the preval ence of
cannabi s use di sorder anobng adol escents, how
does that conpare to al cohol use disorder in
t hat denographi c?

A It is now higher. Cannabis use
di sorder anpong adol escents 12 to 17 years old or
anong 18 to 25 years old is higher than al cohol
use disorder. There's an increase in nunber of
people. These are NSDUH, or National Survey on
Drug Use and Health data, | gl eaned these from
the nost recent report.

Q And have there been studies of the
rel ationship in adol escence between cannabi s use
di sorder and sel f-harn?

A There's an increased preval ence of
suicidality, suicidal thoughts, suicide risk.
|f children with attention-deficit hyperactivity
di sorder use cannabis, their risks of suicide

are higher than those who don't. Their risks of
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conduct disorder are higher than if they don't.
The risks of trying an attenpt at suicide is
hi gher than conpared with if they don't use.

Q And is there any relationship between
t he use of marijuana anong adol escents and the
use of other drugs or other substances?

A Yes. There is definitively,
definitely risk. The results are definitive.
This was a study that was done with Beth Hahn,
Bob DuPont, nyself and Shea. And what we found
Is that adol escents, if they use marijuana, are
alnost 10 tinmes nore likely to snoke cigarettes,
to binge on al cohol, to have heavy al cohol use,
and to use illicit drugs.

Q Is there even a relationship between
adol escent marijuana use and the use of opioids?

A Yes. The opioid -- this was a study
done by Adway Wadeker. It was a very
i nteresting study, and since then there's been a
followup that's nore power ful than this one, but
he excavated the National Survey on Drug Use and
Heal th and showed that the highest risk for
opi oi d use disorder, higher than nental ill ness,
an encounter with a drug seller, with age, with

health, with easy access, with incone, wth
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educati on, enploynent, al cohol use before 18,
race, obesity, disability, gender, risk of
trying heroin, probation. Every single
confound, the risk is lower than if they begin
mari j uana use before the age of 18 -- the risk
of devel opi ng an opi oid use disorder.

Q \Wat does the phrase nulti-generational
drug use nean, Dr. Madras?

A There is very solid evidence that
parents who use drugs are very likely to have
chil dren who use drugs, and this extends to
grandparents as well. Milti-generational. Wat
we're seeing nowis that 8 percent of parents
living with children use marijuana nost days, 5
percent use daily, 6.7 percent of parents have
cannabi s use disorder. Four tines as many
parents use it daily now than they did 12 years
ago. This is from24, which is where the data
rise. Mre than 5.9 mllion children are living
Wi th parents who use narijuana nost days and
what is the consequence?

Q That was ny next question. What is the
consequence of this?

A This is a study. Again, this | did
with Beth Hahn, WIson Conpton, Chris Jones, and
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El eanor McCance- Katzss, who was the head of
SAVHSA at the tinme. W excavated again the NSDUH
data and found that children living in the sane
honme with either a nother or a father or both,
who are 12 to 17 years old, if the parents never
use, the child' s use is between 5 and 10 percent.
|f the parents have a lifetinme use of marijuana,
but not the past year, which neans they have a
tolerance to it probably and think it's a rite of
passage, but they're not currently using, the use
rates of 12- to 17-year-olds go up to about 15
percent. |If parents use in the past year |ess
than 52 days or nore than 52 days, the
probability of a child using marijuana just

escal ates.

What is nost interesting is that 18-
to-30-year-old offspring who are living in the
sane househol d have the sane risks. They too
Wi ll mrror their parents use in terns of the
ri sks of using.

Q Has the rise of nedical marijuana and
its availability in states attended to changes in
youth attitudes about the use of marijuana?

A It certainly has. Youth now have the | owest

perception of risk of marijuana since we
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ever began to record these data. This is
Monitoring the Future. This is 2022 data. |
don't know why | don't have their nost recent,
but again, this is a slide | presented probably
about three years ago. Their perception of risk
of marijuana is only 27.6 percent of youth
believe that marijuana has a risk, and that's an
all-time low It plumeted from 2007, where
nore than half of youth felt that way. But if
you | ook at heroin, it's way up there. They
think it's dangerous. Cocaine, they perceive as
dangerous. Al cohol, nore than five drinks a
day, they think is dangerous. Tobacco, one pack
a day, nost think it's dangerous. LSD
pl unmeti ng because of the hype in the nedia, but
it is still over 50 percent. Only nmarijuana is
the outlier. Their perceptionis that it's
safe, it's non-addictive, it's a nedicine.

Q And is there any relationship between
t he nunber of dispensaries in an area and the
rate of use anong adol escents?

A There is a correl ation between the
nunber of dispensaries. W also have to
recogni ze that in an unregul ated industry, a | ot

of the marijuana is being sold with packagi ng
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that appeals to young people. But there is a
correlation between the density of dispensaries,
proximty to schools, and youth use.

Q Another question that's conme up in the
subj ect of abuse is the extent to which one
person's using narijuana can have an effect on
ot her people. And I nmean, will use of marijuana
I n pregnancy have an effect on the nother?

A Yes. This is very recent. It just
came out last year and it involved 356, 000
pregnancies, so that's a very high nunber. What
was shown, which actually surprised a | ot of
people, is daily marijuana use in the pre-
pregnancy period gives rise to nore nausea and
vom ting during pregnancy. So, the risk of mld
and severe nausea and vomting in the first
trimester increases if you use pre-pregnancy.
The highest risk is daily use before and during
pregnancy, the nost severe forns of nausea and
vom ti ng.

Q And in -- sorry, go ahead.

A So bud tenders who say, oh, it's going
to relieve you, are just m sinform ng wonen.

Q In terns of maternal use of marijuana,

what kind of effect does that have on the
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devel opi ng fetus?

A There have been studies that are really
conpelling, and sone are, | would say, strong,
but we need nore data. As | said, THC in
marijuana interferes with the devel opi ng fetal
brai n because the role of THC in the devel opi ng
brain is to tell nerve cells what shape and what
function they should becone. It is to guide
themin terns of where they' re supposed to touch
ot her nerves and conmunicate with them It
organi zes the brain. The brain has nyriad
circuits, circuits that involve notor function,
circuits that involve sensory function, circuits
that involve perception of self, circuits that
I nvol ve perception of reality. Miltiple
circuits. And marijuana interferes with these
devel opi ng, critical, developing processes. It
changes signaling systens. It creates m stakes
in the mgration of nerves, because nerves
actually nove through the brain and set
t hensel ves into | ocations, not fromlocations
where they're destined to go and these mgratory
patterns can change.

This was a study that was done about 12

years ago show ng that, as | said, the
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endocannabi noi ds pronote birth of new neurons,
tell themwhat type to becone, guide themto the
targets and formconnections. But this was a
study that was done with THC, and they found
that the THC reorgani zes the connections between
nerve cells. It affects the circuits in the
cortex. It disrupts devel opnent and nai nt enance
of connections that are critical for executive
and cognitive function. There are other studies
like that, this is just an exanpl e.

So, what we find is that there are
brain changes wth prenatal marijuana exposure
and these are pre-clinical, the brain changes,
because it's very difficult to do this in
humans. But they change signaling, cell growh,
mgration errors. There's |ower white and gray
matter, and there are changes in the norphol ogy,
the shape of the cells. At birth, these are
done by obstetricians, gynecol ogists, and
researchers. There's pre-termbirth, premature
births. The head circunference is smaller.
Birth weight is lower. Mre adm ssions into the
neonatal intensive care unit. Then the |ast
four are studies that were done retrospectively

on wormen who use marijuana in the ABCD st udy,
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which is the Adol escent Brain and Cognitive
Devel opnment study, which is an ongoi ng study
that, hopefully, wll continue for years. What
they found is that children who were exposed to
mari juana had attention, cognitive, executive
function deficits, social problens, proneness to
psychosis, and problens with sleep. And all of
t hese changes, again, are retrospective, so it's
very difficult to really do a controlled
clinical trial. You can't, it's unethical. But
these are studies that |I tenper with the fact
that they're retrospective, so you have to ask
the nother if they recall using.

Q The last subject that | want to cover
with you, Dr. Madras, concerns the testinony
we' ve received so far concerning the difference
I n overdoses between opioids, cocaine, and ot her
subst ances on one hand, and marijuana on the
other. Can you explain how, for exanple,
opi oids affect the brain and how that conpares
to how marijuana does?

A \Wll, opioids do serve very primtive
functions, including heart rate and breathing.
This is a cross-section of a brain. It was done

by Ml es Herkenham at N H and he gave ne these
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slides many years ago showi ng the red areas are
areas where there are cannabi noid CBl targets.
This is where marijuana works in the brain. And
that blue shape is the brain stem That is the
area of the brain that controls breathing. Wat
you can see is that area's alnost enpty of red.
There are no cannabinoid receptors there, so it
does not affect breathing. This is the new
opioid receptor imging. Cross-sectional,
again, very simlar. And what you can see is
that -- that is the brain stem and it's chock-
full of opioid receptors, and these receptors
regul ate breathing. And when you sl edgehanmer
themw th opioids, breathing slows down and
stops. So, marijuana will not kill you with an
overdose. It can kill you in other ways:
suicidality, traffic accidents, many other
causes, but it's not instant death that opioids
can produce.

Q \What does the phrase nechani sm of
action nean in the context of psychoactive
drugs?

A It is inportant to recognize that every
psychoactive drug, other than al cohol, which is

just a solvent that affects nultiple systens in
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the brain, every psychoactive drug acts on
speci fic conmmuni cation systens in the brain.
Marijuana acts on the cannabi noid system
Cocai ne acts specifically on the dopam ne, and
so does net hanphetam ne. LSD acts on the
serotonergi c system Heroin acts on the opioid
system Every single drug that we know acts on
different signaling systens in the brain. Their
consequences depend on the type of signals that
they are attacking, and nodul ating, and
affecting, and causing to adapt.

Conparing drugs in terns of, well, this
one has nore overdoses, death, of course, as an
outcone is a terrible thing, but schizophrenia
iIs aterrible thing. Addictionis a terrible
thing. There are many, many different
consequences of drugs that are dependent on the
targets of those drugs in the brain.

Q Dr. Mdras, thank you very nuch.
A You're very wel cone.
Q | have no further questions.

JUDGE JULIUS: Thank you. The tine is
now 11:48. | still think it's good for us to
take our lunch break and then begin cross-

exam nation. Let's still plan to cone back at
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1:00. We'll get alittle bit nore than an hour
for lunch today. | don't anticipate any

probl ens fromanyone with that. W will cone
back at 1:00.

Doct or, pl ease enjoy your |unch, but
don't discuss your testinony with anyone during
t he lunch break.

THE WTNESS: Silence.

JUDGE JULIUS: Excellent, and we'll be
in recess until 1:00. Have a good | unch
everyone.

(Wher eupon, the above-entitled matter
went off the record at 11:48 a.m and resuned at
1:00 p.m)

JUDGE JULIUS: Before we took our |unch
break, | think we were ready for cross-
exam nation. Counsel, whenever you're ready.

CRCSS- EXAM NATI ON

MR. MALEY: Thank you, Your Honor.
Good afternoon, Dr. Madras.

THE W TNESS: Good afternoon.

BY MR NMALEY:

Q |If you re ready, we'll go ahead and
begi n.

A Yes, please.
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UNKNOMWN: Directional mcs for the
audi ence.

JUDGE JULI US: One nonent .

MR. MALEY: How about now? Any better?

JUDGE JULIUS: There we go. | can hear
it now, too. Thank you.

MR. MALEY: Wuld you like ne to repeat
t hat ?

JUDGE JULIUS: Go ahead and | think the
record caught it, but just for everyone's —

MR. MALEY: Sure.

JUDGE JULI US: Awar eness.

MR MALEY: Dr. Madras, if you're
ready, we'll go ahead and begin.

THE WTNESS: |'mready. Thank you.

BY MR NMNALEY:

Q Dr. Mdras, you'd agree with ne that
the study of marijuana and its use is a conpl ex
subj ect, correct?

A  Yes.

Q You' d agree that there are numerous
types of inquiry, nethods of evaluation, ethical
considerations at play in the study of marijuana
and its use?

A Yes.
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Q And you'd agree with ne that there are
several types of professionals with various
backgrounds and interests involved in the study
of marijuana and its use, correct?

A Yes.

Q That there are scientists and
researchers, who hold PhDs and work in academ a,
such as yoursel f?

A  Yes.

Q And that there are doctors of pharnmacy
eval uati ng the pharnacol ogi cal effect of
mari j uana, correct?

A  Yes.

Q And there are doctors of nedicine

evaluating the nedical utility of marijuana,

correct?
A  Yes.
Q And to be clear, | think we discussed

this alittle bit on direct exam nation, you are
not a nedi cal doctor, correct?

A No.

Q And you are not a doctor of pharnacy,
correct?

A Correct.

Q But it'd be fair to say that you have
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dedi cated a significant portion of your
prof essional career to the study of addiction,
correct?

A It would be fair to say that |'ve
conducted a significant portion of ny career to
the study of drug effects on brain, body, and
behavi or.

Q And that would include --

A Wiich includes in addiction.

Q Thank you. And that woul d include

addi ctive substances |i ke opioids, correct?

A  Yes.

Q And that would include nmarijuana?

A  Yes.

Q And you'd agree with ne that in your

role, both at Harvard and McLean Hospital, you
stay up to date on the body of literature on the
science of addiction and the effects of
addi ctive substances on the brain?

A  Yes.

Q And again, that includes with respect
to marijuana?

A  Yes.

Q And you'd agree that there are a | arge

nunber of studies that have been conduct ed
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regardi ng marijuana, correct?

A Yes. There are over 50,000 in science
citation.

Q And especially with regard to other
control |l ed substances, correct?

A I'msorry. Could you clarify the
guestion?

Q You would agree that there are a | arge
nunber of studies regarding marijuana as
conpared to other controll ed substances,
correct?

A In conparative studies, there are sone.

That's not the najority.

Q And you'd agree with ne that all these
di fferent professionals that we tal ked about may
reach different conclusions in their studies
Wi th marijuana, correct?

A  Yes.

Q And you'd agree with ne that all of
these different types of professionals that we
just discussed, scientists, researchers, doctors
of pharmacy, nedical doctors, and the I|ike,
conduct their studies with different
per spectives, correct?

A | don't understand what different
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perspectives nean. Do you nean different
prof essional training or do you nmean different
vi ews on drugs?

Q Different views on drugs.

A Yes.

Q And if we could turn briefly to
sonet hing that you've di scussed on your direct
exam nation regardi ng your positions in or
related to governnment service. You testified
earlier today that you have served in two
significant roles: one, you described as the
deputy director for the Ofice of Denmand
Reduction in the Wiite House's Ofice of
Nati onal Drug Control Policy.

A  Yes.

Q (Qite a nmouthful. And you served as a
menber on the President's Conmm ssion on
Conbati ng Drug Addiction and the Opioid Crisis,
correct?

A Yes, that's correct.

Q And it'd be fair to say, while you have
served in these roles, you have never been an
enpl oyee of the Food and Drug Adm nistration,
correct?

A | have never been an enpl oyee of the
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Food and Drug Adm nistration. | have been privy
to a subm ssion to the Food and Drug

Adm ni stration for an approval of an inmaging
agent, so Il'maquite famliar with the process.

Q But you'd agree with ne that you've
never been an enpl oyee of the FDA?

A No.

Q And you' ve never been an enpl oyee of
t he Departnent of Health and Human Servi ces,
correct?

A Correct.

Q And you would agree with ne that any
schedul ed drug i s dangerous?

A Oh, | would agree that any schedul ed
drug has psychoactive effects, but the |level of
danger certainly depends on the schedul e and the
dat a.

MR. MALEY: Nothing further, Your
Honor .

JUDGE JULI US: Thank you, Counsel.
Before we nove to redirect, | have a question
that mght -- just for devel opnent of the record
and nmaki ng sure | understand the scope --

THE W TNESS. Yes.

JUDCGE JULIUS: O your opinions and your
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testi nony today.

THE W TNESS. Yes.

JUDGE JULIUS: When you first started,
you nentioned what the definition of marijuana,
and | believe | heard you list three different
ki nds?

THE WTNESS: Strains, yes.

JUDCGE JULIUS: Okay. Are you famliar
with the Controll ed Substance Act definition of
mari j uana?

THE W TNESS: Yes.

JUDCGE JULIUS: Okay. So I'mreferring
to 21 United States Code Section 802, Section
16A.

THE W TNESS:. Yes.

JUDGE JULIUS: Subject to subparagraph
B, the terns nmarijuana and marijuana, spelled
variously wwth a J or an H, nean all parts of
t he plant Cannabis sativa L., whether grow ng or
not; the seeds thereof; and resin extracted
fromany part of such plant; and every conpound,
manuf acture, salt, derivative, mxture, or
preparation of such plant, its seeds, or resin.

And then subpart B discusses what's not

i ncl uded.
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THE W TNESS. Yes.

JUDGE JULIUS: In the definition of
marij uana, such as henp and other itens. So |
guess my question to you is, to what extent does
your opinion regarding nmarijuana that you've
testified today vary, if at all, if limted
solely to the Controll ed Substance Act
definition of marijuana?

THE WTNESS: Well, ny definition of
marij uana woul d be every form every product
formof marijuana that is distinct and uni que
fromthe isol ated cannabi noi ds that have been
approved by the FDA. So, the FDA has approved
cannabidiol. It's approved THC, and it's
approved nabil one, which is a synthetic anal og
of THC. Those are uniquely different than
products that are botanical whol e products,
seeds, conplex m xtures that are not subsuned by
t hese four substances that have been approved by
the FDA. So Marinol, which is dronabinol, and
Syndros, both of those are THC, are in Schedul e
11, and they're relatively pure products.
Cannabi di ol , which has the trade nane Epi di ol ex,
I's unschedul ed currently. Those are purified

forns of fixed doses with an extensive
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literature on the pharmacokinetics, all the

i nmportant information that's needed in terns of
prescribing. Al the other marijuana that's
part of the CSA is unregulated in terns of dose,
purity, and conposition of matter, and | think
that those are the ones | referred to today.

JUDGE JULIUS: GCkay. Thank you very
much.

THE W TNESS: Yes.

JUDCGE JULIUS: Doctor, | should have
al | oned governnent, do you have any foll ow up
guestions based on Court's question?

MR. MALEY: No, Your Honor.

JUDGE JULIUS: Okay. | just wanted to
be fair. Redirect whenever you're ready, M.
McN chol s.

MR. McNICHOLS: | have no redirect,
Your Honor.

JUDGE JULIUS: On, okay. There we go.

|s there any possibility that you would recall
t he doctor?

MR. McNI CHOLS: No.

JUDCGE JULIUS: Okay. So, your
testinmony is now conplete. You are free to

| eave, and you are free to discuss your
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testinony since there's no opportunity to
recal | .

THE W TNESS: Thank you very nuch

JUDCGE JULIUS: Thank you very nuch fo
your testinony, Doctor.

THE W TNESS: Thank you.

MR. McNICHOLS: One question on that,
Your Honor .

JUDGE JULIUS: Yes.

MR McNICHOLS: | know it's been of

r

sone interest to Dr. Madras. Wuld there be any

problemif she were to attend the trial tonorrow

to listen to additional testinony by other
W t nesses?

JUDGE JULIUS: |If she's just going to
attend as an observer and not testify further,
don't see any issue with her comng in as a
nmenber of the public.

MR. McNI CHOLS: Thank you.

JUDGE JULI US: Thank you.

COURT REPORTER: | do have one spelling

gquestion for her. Please, can | ask her?
JUDCGE JULIUS: Yes, go ahead.
COURT REPORTER: Thank you. Wen you

wer e asked whet her you woul d agree that there
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are a large nunber of studies that have been
conduct ed regardi ng marijuana, and you said,
yes, there are over 50,000, and then you naned
sonething in the database -- there over 50, 000
In Science Gtation?

A No, 50,000 in PubMed and -- that are
accessible to Science G tation I|ndex.

Q Science GCtation |Index.

A  Yes.

Q Ckay. Thank you.

A But PubMed is the National Library of
Medi ci ne that accunul ates all quality journal
articles, and there are over 50,000 currently.

JUDCGE JULIUS: Excellent. Thank you.
Thank you very much, Doctor.

THE W TNESS: Thank you.

JUDGE JULIUS: And so | think the next
step woul d be your second w tness, who was not
subpoenaed to cone until tonorrow. |Is that
correct?

MR. MALEY: That's correct, Your Honor.

JUDGE JULIUS: Ckay. So | think that
may be it for us as what we can acconplish
today. So thank you, everyone. W wll convene

tonorrow at 9:00 in the norning. As always,
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everyone have a good evening, and we will see
you tonmorrow at 9:00. We'll be in recess until
then. Thank you.

THE BAILIFF: Al rise.

(Wher eupon, the above-entitled matter

went off the record at 1:11 p.m)
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CERTI FI CATE

This is to certify that the foregoing transcript
was duly recorded and accurately transcri bed
under ny direction; further, that said
transcript is a true and accurate record of the
proceedi ngs; and that | am neither counsel for,
related to, nor enployed by any of the parties
to this action in which this matter was taken;
and further that | amnot a relative nor an
enpl oyee of any of the parties nor counsel

enpl oyed by the parties, and | am not
financially or otherwise interested in the

out cone of the action.
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