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New Dietary Ingredient Identity Information (Recommended)

1.1. Description of the identity of the NDI

1.1.1. Identity of the New Dietary Ingredient (NDI): Mitragyna speciosa leaf extract
standardized to 75 + 3.5% mitragynine on a dried weight basis

1.1.2. Botanical Name: Mitragyna speciosa (Korth.) Havil.

1.1.3. Part of Plant Used: Leaves

1.1.4. Botanical Description: Mitragyna speciosa, commonly known in the United States as
kratom, is a tropical evergreen tree belonging to the Rubiaceae family. Kratom is native
to Southeast Asia, particularly Thailand, Malaysia, and Indonesia. Kratom trees can grow
up to 30 meters in height. The leaves of the kratom tree are elliptical and glossy with a
dark green color when mature. Kratom trees have deep yellow flowers that grow in
clusters of over 100 florets[1].

1.1.5. Concentration of the Active Ingredient: 75 + 3.5% mitragynine on a dried weight by

weight (w/w) basis

1.2. Description of the evidence verifying the identity of the NDI
1.2.1. Botanical raw material: The identity of the botanical raw material (Mitragyna
speciosa) used to manufacture the Mitragyna speciosa leaf extract standardized to 75%
mitragynine is confirmed as detailed below:
1.2.1.1.  The leaves of the kratom tree contain over 50 monoterpene indole and oxindole
alkaloids, but the alkaloid mitragynine is unique to M. speciosa [2]. Other species
of Mitragyna include M. hirsuta, M. diversifolia, M. rotundifolia, and M. parvifolia

in which the most abundant compound found is either mitraphylline or



mitraciliatine, but no other species of Mitragyna produce mitragynine[3]. As such,
the identity of the raw material used to produce the Mitragyna speciosa extract
standardized to 75% mitragynine is confirmed by the presence of the alkaloid
mitragynine in the leaf material. The specification for the Mitragyna speciosa raw

material is (0)(4)

(0)(4)

1.3. NDI Identity Conclusion

(b)(4)

This process produces an extract of Mitragyna
speciosa standardized to be comprised of 75 + 3.5% mitragynine. The process is described in
detail below with the finished product specifications and in-process quality control measures
undertaken to ensure the consistency and validity of the finished product.

2. NDI manufacture
2.1. Raw materials

(b)(4)



(0)(4)

Table 2.1.A Raw Material and Processing Aids Used in the Manufacturing

2.2. Formulation ingredients

(0)(4)



2.3. Manufacturing process

(0)(4)




(0)(4)
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Figure 2.3.A: A schematic of the manufacturing process.

(0)(4)
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2.4. NDI specifications

(0)(4)
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(0)(4)



(0)(4)






(0)(4)



2.5. Methods of analysis



(0)(4)

2.5.4. Method and Specification for Strength of the NDI

(0)(4)

2.6. Analysis of potentially toxic processes

(0)(4)
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2.8. Shelf-life and conditions of storage




NA

3. Dietary Supplement Manufacture (Recommended)

(0)(4)

3.1. Raw materials

NA
3.2. Formulation ingredients other than the NDI

NA

3.3. Manufacturing process

NA

3.4. Product specifications

NA
3.5. Methods of analysis

NA

3.6. Analysis of potentially toxic processes

NA

3.7. Disintegration and dissolution profile

NA
3.8. Shelf-life and conditions of storage

NA
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4. History Of Use Or Other Evidence Of Safety (Required)

4.1. History of use

4.1.1. Regulatory History of Mitragyna speciosa
Mitragyna speciosa or any products derived from the plant are not approved for any

medical use in the United States. The United States Drug Enforcement Agency (DEA)
filed a notice to place mitragynine and 7-hydroxymitragynine into the Controlled
Substances Act (CSA) Schedule I but withdrew the notice [6, 7]. An eight-factor
analysis (8-FA) was performed for kratom after which a formal scheduling recission was
issued on 18 August, 2018 [8]. The scheduling was rescinded due to the fact that
mitragynine does not satisfy the first of the three statutory requisites for schedule I and
there is debate over whether kratom by itself is associated with fatal overdoses [9]. In
2021, the World Health Organization (WHO) Expert Committee on Drug Dependence
(ECDD) concluded that there is “insufficient evidence to recommend a critical review
of kratom” [10].
Despite the scientific data supporting kratom to remain accessible, there are also case
reports of adverse events due to kratom use and/or intoxication which will be discussed
further below (Section 6.4).
4.1.2. Description of the relationship between the historically consumed material
and the NDI or dietary supplement containing the NDI

Mitragyna speciosa (kratom) has a history of traditional, safe use in Southeast Asia.

Leaves are commonly brewed into teas or chewed. As chewed kratom is not directly

applicable to this NDI, only results of studies using extracts of Mitragyna speciosa leaf

material where the (b)(4)

The similarity of a brewed kratom juice to the NDI is that (b)(4)



(b)(4)

4.1.2.1. Pharmacology of Mitragyna speciosa leaf extract alkaloids

(0)(4)

Mitragynine is a partial, p-opioid receptor agonist [11]. In preclinical models, it
shows limited abuse liability [12] and does not induce respiratory depression [13].
It also has activity at serotonin, dopamine, and adrenergic receptors [14-18]. In one
preclinical in vivo study, mitragynine was also found to exert some of its analgesia
through serotonergic receptor signaling systems [19].

Speciociliatine, a diastereomer of mitragynine, has activity at opioid receptors while
paynantheine, another diastereomer of mitragynine, and speciogynine have activity
at serotonin receptors [15, 16, 19, 20]. The activity of kratom alkaloids at CNS
receptors is summarized in Table 4.1.2.A with only activity in the low uM range
being reported. Additionally, it was found that mitragynine was able to displace
selective radioligands for the dopamine D2 receptor at 54% though further affinity

studies have not been performed [21].

(0)(4)




(0)(4)

The primary liver enzyme responsible for the metabolism of kratom alkaloids is
cytochrome P450 (CYP) 3A4 with contributions from CYP2C9, CYP2C19, and
CYP2D6[22-24]. CYP3A and CYP2D6 are the major enzymes responsible for
metabolism of about 50% of clinically used drugs so caution must be taken when kratom
is consumed with pharmaceutical drugs [25]. This will be described in detail further with
human clinical studies and adverse event case reports (Sections 4.2.1 and 4.1.4,
respectively). To ensure safety of the NDI, the label shall include warnings for individuals
to seek guidance from a healthcare professional prior to use if they are taking any other
supplements or medications that are eliminated through similar metabolic pathways or
have similar CNS receptor activity.

Preclinical pharmacokinetic studies have been performed in rats for isolated and purified
mitragynine, speciociliatine, speciogynine, and paynantheine [19, 26, 27]. In rats,
speciogynine and paynantheine are cleared from the systemic circulation more rapidly
than either mitragynine or speciociliatine, this is hypothesized to be due to the
configuration at the 3 carbon and has been found in humans as well after kratom tea
consumption indicating rats are a good model for pharmacokinetic behavior of the major
kratom alkaloids (see Section 4.2.1.). The results are summarized in Table 4.1.2.B.

Table 4.1.2.B. Preclinical pharmacokinetics of individual kratom alkaloids dosed
intravenously in rats

Alkaloid
Parameter

Mitragynine[26] | Speciociliatine[27] | Speciogynine[19] | Paynantheine[19]
Dose 5 mg/kg 2.5 mg/kg 1.25 mg/kg 2.5 mg/kg




AUC

4248.9 + 563.9 4324.5 + 670.8 6189+34 588.0+22.3
(ng*h/mL)
CL

1.3+0.1 0.7+0.2 32+0.0 53+02
(L/h/kg)
V. (L/kg) |80+1.5 6.2+23 30.1 £ 84 71.9+6.5

AUC = area under the plasma concentration time curve (exposure); CL = clearance; V, = volume

of distribution

Additional studies looked at the comparative pharmacokinetics of kratom juice preparation
versus kratom extract and the results are summarized in Table 4.1.2.C [26, 28]. In one study,
only mitragynine levels were quantified prior to dosing and in the plasma. In another study,
eleven alkaloids were analyzed and quantified only mitragynine and speciociliatine were
quantifiable in the plasma and could be analyzed for pharmacokinetic parameters. It was
found that a higher dose of kratom juice preparation resulted in greater maximum
concentrations and exposure of mitragynine even when corrected for dose (~3-4-fold increase
in maximum concentration and ~2-2.5-fold increase for exposure). The human equivalent
dose (HED) of 20 mg/kg mitragynine is 225 mg in a 70 kg individual [29] which would be
considered a high dose. At this dose level, competition for metabolizing enzymes may be
taking place leading to an increase in the overall exposure of mitragynine. At lower doses
(HED in a 70 kg individual = 65 mg for the kratom juice preparation and 108 mg for the
commercial extract, respectively) there was no difference in the maximum concentration
between an aqueous juice preparation and extract formulation but there was a moderate 1.6-
fold increase in the exposure of mitragynine when delivered as an extract formulation. It is
important to note that the formulations used in these preclinical studies contain all the same

compounds as the NDI, but due to differences in the formulations, there are moderate



differences in the pharmacokinetics.

Table 4.1.2.C. Preclinical pharmacokinetics of kratom alkaloids delivered in a kratom juice
preparation versus a commercially available extract formulation

Krato
Kratom Kratom Kratom
m Commerci Commerci
Juice Juice Juice
Juice al Extract al Extract
Preparatio Preparatio Preparatio
Extrac [28] [28]
n [26] n [28] n [28]
t [26]
Parameter MTG MTG MTG MTG SPC SPC
20
Dose 20 mg/kg 5.73 mg/kg | 9.60 mg/kg | 2.03 mg/kg | 2.24 mg/kg
mg/kg
1.0 £
Tmax (h) 34+0.1 s 1.3+0.3 3.1+1.7 1.8+0.7 32+1.6
931.3 £ 657.2 111.9+
Cmax (ng/mL) 63.8+6.2 21.1+£33 |238+14
23.6 +51.1 15.6
5298.3
AUC 42629 + 479.6 + 1306.8 £+ 1074 + 222.7 £
+
(h*ng/mL) 273.2 364 126.1 254 22.2
397.2
Cmax /Dose 32.9 +
46.6 £1.2 11.1£1.1 11.7£1.6 104+1.6 |10.8+0.6
(ng/mL/mg/kg) 2.6
AUC/Dose
213.1 £ 264.9 136.1 £ 101.2 +
(h*ng/mL/mg/k 83.7+6.4 52.9+12.5
) 13.7 +19.9 13.1 10.1
g

curve)

LKT = lyophilized kratom tea; Tmax = time to reach maximum plasma concentration; Cmax =

maximum plasma concentration; AUC = exposure (area under the plasma concentration time

Further preclinical work has been performed in beagle dogs where a single oral dose of 5

mg/kg (HED = 194 mg mitragynine in a 70 kg individual [29]) was well-tolerated with mild-

sedation and anxiolytic effects observed[30].

4.1.3. Describe identity information verifying the relationship between the



historically consumed material and the NDI or dietary supplement containing
the NDI

(b)(4)

4.1.4. Historical conditions of use and cumulative exposure estimate for the
historically consumed material
A summary of traditional use safety data in kratom users from Southeast Asia can be

found in Table 4.1.4.A. The relevance of this data to the proposed NDI is as follows:

(0)(4)



(0)(4)

In a Malaysian study, the mitragynine content per kratom juice serving was calculated
as approximately 50 mg. Of the participants, 40% reported using 1-3 glasses of juice
per day while 60% reported using > 3 glasses of juice per day [31]. An equivalent dose

of the proposed NDI (b)(4)

).
Several other studies that examined effects of regular and long-term use of kratom
found similar mitragynine dosage ranging from about 75 mg to 150 mg per day. The
clinical chemistry and hematological parameters of regular kratom users (76.3-114.8
mg mitragynine/day) were compared to control (no history of kratom use). Inclusion
criteria in this study also required that the regular kratom users had been using kratom
> 2 years and had no other illicit substance use. It was found that there were no
hematological or clinical chemistry parameters that fell outside the acceptable range
except for the level of LDL cholesterol which was elevated in both the kratom user
and healthy control groups [32]. A follow up study was conducted that looked
specifically at kratom use and its effect on lipid profiles, finding that kratom users have
lower LDL cholesterol and lower total cholesterol. The amount of mitragynine
ingested by kratom users in this study was not quantified. In this study, liver function

tests were also undertaken and all results were within the normal range for both groups



(control and kratom users)[33]. Another study looking at long-term kratom users (>
20 years regular use) found little change in hematological, kidney, liver, thyroid,
inflammatory, and/or gastrointestinal analytes. However, there were changes in lipids
and a moderate elevation of homocysteine levels. A limitation of this study is the small
sample size (N=13) and the fact that all but one participant was a tobacco smoker so
results cannot be connected to only kratom use[34]. Concerning cardiotoxicity or
cardiovascular issues associated with kratom use, several studies have been performed.
In one study, where participants took an average of > 400 mg mitragynine per day
(equivalent to 727 mg of the proposed NDI; 8-fold the proposed serving size) there
was no significant change in electrocardiograms between kratom users and the control
group[35]. Reviews looking at the cardiotoxicity of kratom are inconclusive as most
often polysubstance use is present in most case reports[36]. Additional study looking
at kratom use and its effect on the endocrine system showed that tea consumption with
a dose of 76.23-94.15 mg per day did not alter the levels of testosterone or any other
gonadotrophin[37]. A cross-sectional study looking at quality of life (QoL) indicators
in regular kratom users found that regular and prolonged kratom use did not
significantly affect quality of life (at a level of 75-100 mg mitragynine per day)[38].
A study looking at the effect of long-term moderate to high kratom use on cognition
found that performance versus the control was comparable in all neuropsychological

domains[39]. Limitations of the above-mentioned studies are that they are undertaken
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FDA

traditional setting goes above 3 glasses per day (>150 mg mitragynine) there was a greater incidence of changes in health

parameters in all studies.

4.1.5.  Adverse events associated with historically consumed material

While Mitragyna speciosa (kratom) has been used for centuries in its native Southeast Asia, the prevalence of use in the United
States has begun to increase significantly since the 2010s. Using national survey data from 2019, the estimated prevalence of
kratom use was 0.7% of the population (2.3 million)[40] while another survey from 2018-2019 put use prevalence at 0.8% of
the population (2.6 million)[41]. Other reports of prevalence are much higher with an estimated 10-16 million kratom users in
the United States[42].

Consumption of kratom in the US varies from traditional use. In Southeast Asia, the fresh leaves are picked from the tree and
chewed, brewed, or dried. In the US, dried kratom leaf is imported for direct sale or post-processing into extracts or other edible
products. Risks associated with use of dried kratom leaf include microbial contamination and heavy metal contamination which

could lead to adverse health effects. A properly prepared extract, like the proposed NDI (b)(4)

. Table 4.1.5.A summarizes the case reports found in the

literature.



swojdwAs :sonoydAsdnue siy auopisein| Sew
Sunye) paddoss pey ‘s1opIosIp urerq suorsnq ‘uonoafur suopuradifed i %_. [zs]
poow ‘qNV Jo A10IS1H ‘euen(Lrew A 7 wojery| PIO-1BA-5E
uoneuLIojul
9sop wojeny| oN ‘Ju/3u
0tC S[PA9 poolq durdezeue[) ourdezeuejo ‘ouoydrowoipAH orew
‘Tw/3u ()9 S[OAI] i weed {9sOp umouwyu() | PJO-IBA-pt [1¢]
poo1q duruA3enmu fTuw/3u 4/
S[9AJ] poo[q duoydiowoIpAH
Loy dorpunel sourdazerpozuaq orew
JO UORBSSIV 9L PIA[OSI PAT L IOAI] O13B)SI[0YD) pue DHL ‘Syoom ¢ |  plo-1eak-L 4 [og]
swojdwAs asop umouu) R
9SOp umouun uorssaxdop Arojeaidsax T . J—
‘swoydwAs poaoadur sgunT | ‘erxodAy smyess [ejuowr = o-I0ak-s [61]
JUSWBAI} QUOXO[BN pa1dyye spidnd jurodurg MO IRy -sornsce 00y X8| Pl 0%
ap1aoid drepdn AInfur JOAT] o1181SO10YD orewId
ou m\nzmc\oc_cmwwb_a 3w Mom AT .&oﬁm._ﬁ% .Hosv.ﬁo%m 1K 1 103 Aprep 501 Eo-bwwh- hw [87]
T — - yreap QuIOpPOd orew [b]
9saare Arojendsarorpre) | ‘roud y 47 wojery Jo uonsagu] | p[o-1BdA-97
9SOp umouyu) IOATT] SanIeWIoUqe JAI] SUHBAISS pub oTet [9%]
‘ i ‘ ourdenonb {Ajrep uoodsoiqe | | pro-1ea4-8¢
umousun 3sop < wsIprosAyodAy asn prordo jue)rodu0d Jew
{SIUOW T UIYIIM PIA[OSIY protAL Krewnid 919495 (80K 1 10J 2IMOUL], | PIO-TeAA-{t Lsv]
IAN SIY} 10J aejur A[rep 1Ar] | onmserog cooscqmﬂwmw (suruASeniu 3w orew [pp]
PIPUAWIOIAI JAOQR [[OM : . ‘ 02-082) Aep/3 1Z-1] SYoM 7 |  PJO-TBIA-GT
smunid pue oorpune(
BUWOJ pue SAINZIds oonpoid QUOPOAXO
: ‘syuessardoprue o1]0AoLn olewt
0) umouy| paamuoswif urerg KJIAT)OR 2INZIDS SPIOMIQEUTED POSMUOSIIL | PO-TE0K-p0 [ev]
-9sm douzISqnsA[od ‘osn H.E:wﬁ nq paygroads 3o Z
SjudWWIo)) Sues.I1Q sgurpui [edrur) SUOREIPIN 133[qng | QUAIY
PIARPV e T juBIIWOIU0)) IS0 :

(PZ0Z-1107) SIUIAI ISIIAPE PIIBIIOSSE Woje.Y Jo s)10daa ase) V'S [ dIqeL




ouo0-AJuom ], [0IposIn pue

Amlur

‘os[y "uonejuasaid [enrur oy}

oned uounesn wedazeio]
)M PAA[0SAI swoydwAS

pue ‘sisaroyderp
‘SNUO[D ‘SIOWAI],

‘Arep (8 9) suoodsed) ¢-7

PIO-TeaA-S()t

ouostupaid uo pasdie d d 3 d OIEWR)
I osI(] IOAIT JIOAI[ Jenj[oo0reday 03 Jord yyuow Surpasaxd ayy 0-IEoA- [09]
"9SOp uMmou U pUE 91JBISO[OYD PIXIA | JOJ JOOM B 9OUO WOJeIy OO Pl 0¥
-asn udydoureldde
[euoIsead0 panmnbar oy
"POZITeULIOU 10U PBY SOWAZUD IOATT Amfur 1oa1] | ured yoeq MO[ o1u0Iyd (3[10q orew [6S]
IOAI] ‘93reyosip uodn Jo uxoped onjeysojoy) 9} UO 9SOP PIPUIWWOIAL |  P[O-IBIA-TE
1od se) yoom | I0AO S19qE} ()9
‘Surdewr aourUOSAI dNOUIEW . [oyoo[e ‘wejozeidye
: : : QJB[ASOUWIP QUIUEB)OJWEBXIPSI]
UO SUOISQ[ UIelq [eINJONLS urelg SQINZIOS JUALINIDY . . olewt [8¢]
euen(uew SYIUOW MIJ B 10}
)M PAJRIOOSSE 9INZIOS PJO-1B34-6 ]
Kep 1od woery Jo syid [BI9AdS
[enur Ay} Jo)je SYIUOW 67
K[[eoruoydo1q pue
Aqreorurd paaoxdwr jusned AL Kmfur ‘wojen| | judned orew [c]
o ‘paddoss sem wojery 'l JOAI[ O13€)S9[OY0 N0V | M SuO[e [OUS[A] JO SISOP G |  PJO-TBL-8€ LS
"9SOp uMmou U
‘uopduinsuoo ‘Temerpyim ojerdo ur Jrew
QuI9ISAJ[A1008 IOAI] wojery 0} AIepuodds - oWB wma.mo Wo oI 0-185 \A_. [96]
-N Y pajean snnedoy snneday paonpur-3niq pie o1 1 clojp oL | Pl re
"9SOp uMmou U
pasreydsip 9q 03 Judaned AL dorpunel SuONIPUOd IAAI] 3unsIxdaid orew [cc]
PoMO[[e d3uBYIXd BWISE[] 'l ‘Afur 19A1] N0y {JA [ UOIJBWIOJUI ASOP ON |  P[O-TBIA-9G 5§
wojery JO UOILBSSAD AL uonednsuod ourAydigrure orew [pc]
uodn paajosar swojdwAg 'l ‘S9Kd AIp ‘BIUIOISOIOY {S)ooMm 0M] 10J Aep/3 #1-71 P1O-18d4-/ ¢ s
uowIgar UOIeNSIUIWpPE PIAO[XE]
JudWIBAN AJIEp pawnsal urerg I9)ye sAep 7 uoIsnjuod ourdenonb ‘ouoardsnq Jlewdy [ec]

Qe
onoydAsdnue Jo syoom
L 911dsap 9A[0sa1 j0uU pIp

W@z




*9Sh WojeIy 0} paje[al

3uruasiom ‘poowt
SUIUASIOM ‘SSAUSSIISAI
‘oULIRID ‘BIXdIOUR

syjuow ¢ 10J Aep

‘eruwiosur urpnpour | e sown 91y} 3 (¢ 03 dn pasn) olewt
swoldwAs [emeIpyiIm JO urerg o N | ‘ [99]
‘ : wojen| Sursn paddols | 's309139 ouoydno pue juenuns | p[o-18L-67
JUOWIOFBUBW JOJ UJAIS dI0M .
9y JoAduAyM swoydwAs ured yoeq 10J WoIRLY PIsN
JUIZAXOIPAY pue duIpIuo[)
[eMBIPYIIM pUB
s3urAeId pajrodar judned
SunrwoA
"POAJOSAT d10M swoydwAs pue ‘eosneu ‘suornjejrdied 1dwone oproms e
Ny 3 HeaH : 3 s S[ewy [$9]
) ‘uonsasur 191 SINOH SSQUSSI[ISAI | Sk PIIsagur a1om Sw ()0S X St
: " PIO-18aA-G]
ssourzzip ‘ynowr K1(q
‘Appoinb paaoirdur do1punel dorpunel Jo sAep om} ‘swoydwAs
pue swojdwAs s,juoned IOATT pue ‘ongney ‘aadde JO 19SU0 210J9q SYOIM oTewdJ [$9]
"9SOp uMmou U PoseaIoop ‘easneN | g 10J wojery Jo uondwnsuo)) | plo-18&-/ ¢
111 JO su3is pado[oaap
oy sKep g Jo Aoudje| © S1S9) JOAI] [BULIOUQE
Sﬁm pue ‘UIese Wojen| 0o} IOAIT wioeDy £q posned UONRULIOJUT 93BSOP OU SABp [T Jrew [¢9]
9 ‘[eWIOU 0} PAUINIAI S)SI) : I'11d uoned oneis9[oyd ‘ ‘ 0-IEoA-
JOAI] SIY JO}Je SYIUOW QUIN J/Te[n[[aooieday paxIA Pl Ly
"9SOp uMmou U
. *KJIATIOR OYI[-QINZIJS -durdenanb pue
SSOp MOt i pue eruadyadAH ouruAgenIw Jo uoneuIquIOd oTet [29]
: : : S plO-TeoA-/ 7
uoneIoLL)ap I'ma .
[eoruryo jo swoydwAs pue AL Jo snorordsns A[y3y e 15001 18 MMHH%M: M © MMWMQ orew (9]
su3is ou dn-mo[[0} JoIm-7 'l snneday oneysa[oyd 15991 JE 10} WOFER] SUPTEY PIO-1824-7S 19

"9SOp UMOW U}

9JNOE JO 9OUPIAY

usydourure)jade uo sem juaned

SyooMm

¢ URY} 9IOW IOJ UOTIBIIPOW
[T JJO sem oys ‘uonejuasaid
[eT)IUL 9} JO}JB SYOIM

"saAndaoenuod

[BIO SB [[oM SE ‘SIBdA G -

{ 1sed o 103 syuowdddns Jeay
9[1AU JO OSnh A} PA[BIAI S




moy | Basneu -
I91ye A[snoauejuods PoAJOsAT urelq “eads 10 9AOW 0} | SYIUOW MIJ © JOJ WOeIy PIs() ! < J [69]
swoldwAg "9sop umouun) d[qeun ‘93e)s oruojele)) PIO-EoR-6¢
JseasIp
[eud1 93e)S Pud YIM SISATRIP
uo paoe[d sem ays pue
‘Jou pIp uonOUNJ [BUAI INq
POAJOSAI BAYLIRIP I0H TTIA
01 AIBpUO0d3S dIN[Ie] JOAI]
oInoeqns 10§ uonejuejdsuen
IQAI] 01d0JOYLIO [NJSSAIINS Amlur
JuaMIdpUN JYS ‘UoneIUdSAId Kaupry anoe “dorpunel
I0)Je Syoom a.uoEo\,om aInjreq a SIII[0D ‘SISBISA[OYD soururzioqdue —
passiszad uediQ SQWAZUD JQAI] PIIBA[D £ 1 101 A1eD sornsdes 0-IEoA- [89]
Am[ur I9A1] o138IS9[OYD IOy ordnmn ‘snyrjooued ‘eayLIRIp A IO ALTEP 891 € Pl Le
‘Q1ed oAanzoddns oArssai33e A191BM ‘SUNIWIOA
ondso( ‘uonezijendsoy ‘easneu ‘ured [europqy
JO syoam ()] Ioye
pasdreyosi(q “uonezipejdsoy
JO yoom iy
oy} ur pawojrad Awojsoayr
Pud Yim Awo3dd[09 [830IqNns
"SPI012)SO21}109
‘[OIpOSIN JIM PIJeAL],
sIseq
skep [euOISE90 UE Uuo Aep ® s[[id
; wojen| §-9 pasn A[snoraaig
om) urym [eydsoy woiy ulelq | BIUWOSUI ‘SUoneuIdN[[ey JISIA WOO0I AOUAS IO Jrew [L9]
paSreyosip ‘ourwuerpAquaydip ‘SISOYIASq e o oud J50M 2 WIOYED] JO PO-TeoA-Gt
pue [opLiadofey Gtm pajediL, Qmoq E.:so: ue 003 Juaned
wIey-J[ds

Jo sjygnoy) pue ‘Kjorxue

W@z




"S)O9M § UI PAISAODAI puE

snniedoy

YIM pasouger(q IOAI]
Ul SIS0J0AU Je[nUAALIdd
pue ‘uonewweyul
[erod paxiw
‘SISB)SI[OYd Je[noI[eULD

"19suo woldwAs 210§2q sAep
L Sem 3sop Ise[ SIH "SAep 4]

urdwejLl pue dUIZAXO0IPAY IOAI] pue ‘asejeydsoyd 101 koD 10d & 250D USI Jrewr [zL]
pUE QUIWEBIAISI[OYD suI[ey[e pue uIqnaIIq J AP 0eJ ﬂw ot PJO-1B9A-¢T
. ) B 78 WojeIy palsadur oy ‘qjuowr
[O1pOSIN 3IM PIjeaL], [2101 PIBAJ[D ‘3uIsInIq snoaoid o Urpim “A[ep
Asea “ongLey dAISSI0XD euen(uew paxows pue pade
‘ss0] JyStom pJIwt g pay pue padeA
10JtOISIP
[eurwopqe angea
‘Qurn Iep ‘sjo03s Jred
‘uryolr asnyyIp ‘odrpunef
-aseunjoydsoyd
porodur ‘AypedoAworpaed pue QUIUIIBAID PIIBAJ[D dARY 0}
(uenbasans Lo SIIE ‘uonOUNSAp IOAI[ ‘Amfur | punoj sem Oym SSOUNBIM [IIM
B i q HotTy lied Kaupry 9inoe Jurpnjoul parerodosse ured pue Surj[oms Jlewdy
IDAI] puUB [BUIY ‘SISA[RIPOWAY ue3iQ qozom: ok ) o : 1 1uS e ek [1L]
CLIO1000SE ordurm nounysAp uedionnuu | AJWONX I9MO] WYSILI pue ‘SSO[ | P[O-1BAL-GY
paxmbar pue 10195%) TERNAN ‘QuoIpuAs juounreduwoo Surreay JudISuRI) ‘UOISNJUOD
JUIBIDUID JUSMIIPUN JULTE] ‘stsA[oAmopqery ‘A3reyyo] yum pojudsaxd
pUE WojeLy YIM PISOPIIAQ
] SQWAZUD IQAI] PIIBA[D
pooeyd pue ‘sisjoAwopqeys
SeM 1919UJed SISAJeIrpoway .@Eo_mﬁo dAy
aurjaseq MWMMWEMMW MWMM Aoupry pue SISOpLov ool orewt [oL]
: J1]0qBIOW QIOAJS [ 10J pasn ‘umouyun 3so(J | P[O-1BAL-87

uonounj [eudy ‘SISAJRIpOWdY
JUIMIdPUN ‘PIjRqMIU]

‘Supyaal druo[o0Aw
‘dIn[Iej [eUAI AINOY

W@z




Jovows QWOIPUAS asnqe doueisqnsAjod
op01e310 © sem 102[qng 3ung ssonsip A1ojeardsax Jo A10181Y © [IIm olewt [9.]
. . . . . . 0-182 %l@ m
9SOp WOjeL] UMOUNU) jnpe jo sisouder | IoOws 9)321e310 & sem 303[qng Pl
wojen| SUIMUIIUOISIP UleISEANSOX
poorg QY O | pojuqe uo Sem Os[e U.cm syjuowt oTet [sL]
9SOp WOJRL UMOUNU) yorym erwarextodAy p 10 ATrEp WOTRIY 001 1SRG PIO-T82A-T9
PNQIYXa 109[qns oy, ) )
NO9M/SaTLIdAAQ I1[OYOI[B
. uoIssIupe plepue)s /7 pawnsuod
PBIBYSIp JOYE SYUOU ¢ eydsoy uodn pajeas[o os[e 109[lqng *dniAs y3noo
9[qe1S "Po3IeYOSIP pue Joom 1eHEsoY P ! I NS 4
: QIOM SQWIAZUD IOAI] surweapAquaydip pue [o)
©10J SPINL AL PRIISIIUIPY IOAIT | oorpune( pue ouLin - 3 oTet
; I I [ LIn yJep £20)) SUIUTBIUOD UOI)I0IU0D [¥L]
uondwnsuod . PlO-TeoA-¢7
oU05IE AT900Mm USI smumid Aq pomor|oy B UI PIJSA3UI SeM B} WOJRTY
e om% anﬁm Nﬂbso :c.: uoo0s Sem [oIym eruwiosur (A OD-1sod
P p oy N Bosneu pue angne, | SIY JOJ JUSWIBAI) B SB SYOIM ¢
10} A[[BUOTIBAIOAI WOJRIY YOO ],
"KJ1e[OWSO pUE WNIPOS
WINIS A[qEIS YIIM JOIM JXU
AU} JOA0 PIFIBYISIP SBA\ “€
Kep uo A[uo A\ S pue 7 Aeq
uo (A\SQ) 19rem Ul 9SONXIP ssoussaqsal wSI[0Y0d[e
9, S pue urssaxdowsap Aq el e STIELS (1oL JTUOIYD PUB WOIRIY JO Jrewr /]
paoejdas ‘uonezifendsoy jo g P 1S 19 (paygroadsun) sasop Afrep a31e] | p[o-I1dL-79 tL

[ Ae uO SUIWEIY} pue ‘proe
J1]0J “9)BJ[NS WNISUSBW IIM
‘poyudworddns

Y/ TW O 18 SPLIOYD

WNIPOS 9, ¢ POAIOONY

pa1dye ‘erwaneuodAy

3unye; jo A10381Y B pey Jusned

W@z




In the reported cases, 73.5% of the patients are male with 44.1% of the symptoms presenting
as liver injury. The second highest organ system involved in kratom-related intoxications is
the brain at 23.5%. Of the case-reports, only 20.6% reported kratom as the only compound
being taken, most often polysubstance use or other over-the-counter medications were being
used. The above case reports detail the negative consequences associated with kratom use,
but do not analyze the kratom product used for alkaloid content and/or contaminants, analyze
the patient blood for total alkaloid content, and/or there was concomitant medication use.
Due to this, letters to the editor have been sent requesting that kratom case reports be more
thorough when publishing case reports[77]. It is also very difficult to prove direct causation
between kratom consumption and the ill-effects reported, but this data does provide a basis
to included necessary labeling and cautions on the label of the NDI that recommend an
individual consult a healthcare professional if they are taking any medications or have any
preexisting conditions prior to use of the NDI.

Kratom contains pharmacologically active alkaloids that may interact with other
medications, leading to adverse reactions or altered therapeutic effects as described in case-
reports. Individuals taking prescription medications, particularly those with central nervous
system depressant or stimulant effects, should consult a healthcare professional before using

kratom supplements to avoid potential drug interactions[78][79]. Mitragynine (b)(4)



4.2. Other evidence of safety

4.2.1. Human Clinical Studies of Mitragyna speciosa aqueous extract
Two clinical studies have been conducted in the United States on healthy participants (Table

4.2.1.A). One study looked to characterize the pharmacokinetics of kratom alkaloids
following a single oral dose (2 g of a 20 mg/g mitragynine leaf powder) brewed into a tea.
In all participants that completed the study, the tea was well-tolerated and no severe adverse
events occurred. In two participants (both female) that elected to withdraw from the study,
nausea was encountered after dosing[81]. This study found differences in the
pharmacokinetic parameters of alkaloids that have a 3S configuration versus a 3R
configuration. The alkaloids with a 3R configuration (speciociliatine, mitraciliatine,
isopaynantheine) have extended residence time, decreased clearance, and increased
exposure/dose ratios as compared to the 35 configuration (mitragynine, paynantheine,
speciogynine). These results indicate that a metabolic “soft spot” on the 3.5 alkaloids must
become more difficult to access with the configuration change from S to R. These results
were also seen in the preclinical pharmacokinetic study of kratom alkaloids in rats (Table

4.1.2.B.), indicating that rats are an adequate model for the pharmacokinetics of kratom

alkaloids.

(0)(4)










(0)(4)



(0)(4)






(0)(4)

5. Basis For Concluding That the New Dietary Ingredient Will Reasonably Be

Expected To Be Safe For Use in the Dietary Supplement (Required)

5.1. Determination of the No-Observed-Adverse-Effect-Level (NOAEL) or Lowest-
Observed Adverse Effect Level (LOAEL)
The NOAEL was determined to be 150 mg/kg/bw/day of mitragynine in rats based on the
study performed in 2023 by Hassan, et. al [92]. This is equivalent to 24.2 mg/kg bw/day of
mitragynine in humans when using the well-established and widely accepted conversion
factor of 6.2 to estimate the difference in body surface area between rats and humans[29].
5.2. Determination of safety factor
The safety factor being used for this application is 10 which is the default safety factor to be
used in dose calculations[93]. No evidence exists that would support a lower or higher safety
factor for the proposed NDI.

5.3. Determination of the Acceptable Daily Intake (ADI)

(0)(4)



5.5. Determination of margin of safety

5.6. Safety narrative and conclusion

The safety assessment provided herein of the NDI, Mitragyna speciosa leaf extract

standardized to 75% mitragynine, is based in part on:

6. Comments
6.1. Abuse Potential of Mitragyna speciosa extract
Chronic use of kratom has been associated with the development of tolerance, dependence,
and withdrawal symptoms upon discontinuation. Withdrawal symptoms may include
irritability, anxiety, insomnia, muscle aches, and cravings, resembling those observed with

traditional opioids [94]. The report assessed the severity of pain and sleep problems during

kratom cessation among regular kratom users.



A recent report from top scientists in the kratom field summarized the current thinking on
kratom withdrawal and found that most kratom users who report dependence or withdrawal
find it mild, tolerable, and self-manageable although risk of more severe symptoms
increases with higher dose amounts and dose frequencies [95]. Yet, to fully educate and

inform consumers, labeling for the proposed NDI (b)(4)

(b)(4)
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Todd Underwood

President

September 19, 2024

TNT Manufacturing dba Mitwellness
2857 SW US-40 Hwy
Blue Springs, Missouri 64015

Dear Todd Underwood:

Questions have arisen during FDA’s review of your new dietary ingredient (NDI) notification
concerning your new ingredient, “Mitragyna speciosa leaf extract standardized to 75%
mitragynine”, that you intend to market as a bulk dietary ingredient, about matters that, if
unresolved, are likely to cause FDA to object to the marketing of your ingredient. Please provide
an amendment addressing the following issues, including the appropriate documentation.

190.6 Concern:

Y our notification does not include a copy of the following notification supporting
documents, as required by 21 CFR 190.6(b)(4):

Reference 11. Harun N, Kamaruzaman NA, Mohamed Sofian Z, Hassan Z:
Mini review: Potential therapeutic values of mitragynine as an opioid
substitution therapy. Neurosci Lett 2022, 773:136500.

Reference 16. Obeng S, Leon F, Patel A, Restrepo L, Gamez-Jimenez L,
Zuarth Gonzalez J, Pallares V, Mottinelli M, Lopera-Londofio C, McCurdy C
et al: Serotonin 5-HT1A Receptor Activity of Kratom Alkaloids Mitragynine,
Paynantheine, and Speciogynine. The FASEB Journal 2021, 35(S1).
o Only the abstract was provided for this reference. Please
provide the full text reference.

Reference 18. Reeve ME, Obeng S, Oyola FL, Behnke M, Restrepo LF, Patel
A, Ho NP, Williamson MR, Gamez Jimenez LR, McCurdy CR: The
Adrenergic a2 Receptor-Mediated Discriminative-Stimulus Effects of
Mitragynine, the Primary Alkaloid in Kratom (Mitragyna Speciosa) in Rats.
The FASEB Journal 2020, 34(S1):1-1.
o Only the abstract was provided for this reference. Please
provide the full text reference.

Reference 77. Smith KE, Dunn KE, Epstein DH, Feldman JD, Garcia-Romeu
A, Grundmann O, Henningfield JE, McCurdy CR, Rogers JM, Schriefer D et

al: Need for clarity and context in case reports on kratom use, assessment, and
intervention. Subst Abus 2022, 43(1):1221-1224.

U.S. Food and Drug Administration
5001 Campus Drive
College Park, MD 20740
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Please provide complete copies of these notification supporting documents with complete
English translations. This information is requested to confirm that the notification meets
the 21 CFR 190.6 requirements.

Because FDA is obligated to complete its review and send a response to your notification within 75 days
of the filing date of September 16, 2024, I urge you to review these concerns and then upload an
amendment to your notification within three business days. If you do not understand how to document
the concerns discussed, FDA is prepared to make the scientists who are reviewing your notification
available to you and/or your scientific staff during a telephone conference to help you understand our
concerns and discuss responses that might address our concerns.

Note that any amendment will have to comply with all requirements of 21 CFR 190.6 including
the requirement that it consist of a signed original document. FDA could consider the
amendment a substantive amendment, which would result in resetting the original filing date for
your notification (see 21 CFR 190.6(d)).

If you have any questions about this request or how to document your response, email us at
NDITEAM@fda.hhs.gov.

Best regards,

Markeesa Scales, MPH

Identity and Status Branch

Division of Research and Evaluation

Office of Dietary Supplement Programs
Center for Food Safety and Applied Nutrition



20 September 2024
Markeesa Scales, MPH
Identity and Status Branch
Division of Research and Evaluation
Office of Dietary Supplement Programs
Center for Food Safety and Applied Nutrition

Re: NDt 1351 RFMI
Dear Markeesa,

TNT Manufacturing d/b/a MitWellness has received the request for more information regarding
missing citations in NDI 1361. Below is the detailed response for each item.

¢ Reference 11 has been added to the additional attachments section of the NDI. (Ref 11.
Harun N, Kamaruzaman NA, Mohamed Sofian Z, Hassan Z: Mini review: Potential
therapeutic values of mitragynine as an opioid substitution therapy. Neurcsci Lett 2022,
773:136500.)

s Reference 77 has been added to the additional attachments section of the NDI. (Ref 77.
Smith KE, Dunn KE, Epstein DH, Feldman ID, Garcia-Romeu A, Grundmann O, Henningfield
JE, McCurdy CR, Rogers IM, Schriefer D et al: Need for clarity and context in case reports on
kratom use, assessment, and intervention. Subst Abus 2022, 43(1):1221-1224.)

s References 16 and 18 only consist of a published abstract in the FASEB journal. These
are the abstracts of presentations given at a conference. There is no full-text reference and
only information from the abstract was used as supportin the NDI.

We hope that this satisfies section 21 CFR 190.6. We consider this letter to contain confidential
commercial information and reguest it that it be redacted in its entirety from the public record of
the NDIN that will be placed on dockets. Please reach out for further information if needed.

Sincerely,

-

Todd Underwood

President

TNT Manufacturing d/b/a Mitwellness
2857 SW US-40 Hwy

Blue Springs, Missouri 64015





