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Active Ingredient Summary Table
Weight Loss

Fagron

academy

Studied Routes of
Administration (not
limited to routes
studies specifically
for weight loss)

Mechanism of Action
(MoA) for Weight Loss

Active
Pharmaceutical
Ingredient

FDA Approved
Products (FDA
approval not
specifically for
weight loss)

Dosing Studied for Weight
Loss

Chemical and Physical
Stability Information

Acarbose is a complex Information not available
oligosaccharide, it delays
ingested carbohydrates
resulting in decreased blood
glucose elevation following

meals

Tablet (25, 50, Oral
100mg)

Given 25mg to 50mg three
times daily, the maximum
allowed dosage is 100mg
three times daily

Acarbose’

Very little acarbose is absorbed
as active drug

Bupropion stimulates pro- IR and ER tablets Oral
opiomelanocortin cells (POMC)

to produce an anorexic effect,

Studied dosing typically
follows an escalation pattern
starting at 90mg twice daily

One study found minimal
bupropion HCl degradation in
solution at pH <5 at up to

Bupropion HC1**

Tablet combo with

Canagliflozin®®"°

when paired with naltrexone NEliTens and escalating to 180mg twice  90hrat60°C

HCI, a negative feedback loop (SomEve) s daily in combination with )

that may reduce efficacy of naltrexc->ne/90mg naltrexone HCL Some studies suggest petter
bupropion) aqueous stability in acidic

bupropion is inhibited

Sodium-glucose co-transporter IR or XR alone or in
2 (SGLT2) inhibitor — prevents combination with
reabsorption of glucose in the metformin
kidneys leading to increased

glucose secretion into the urine

Oral

Bupropion HCl has also been
studied as a solo agent for
weight loss at 300 to 400mg
total per day

Studied at 300mg in
combination with
phentermine 15mg for weight
loss

solutions below pH 5

Limited information
available, one HPLC
degradation study found
degradation with long term
(48hr) exposure to 70C
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Empagliflozin

Liraglutide®®

Lisdexamfetamine'*

12

Metformin

13-22

68,71

Sodium-glucose co-transporter IR or XR tablets

2 (SGLT2) inhibitor — prevents
reabsorption of glucose in the
kidneys leading to increased

alone orin
combination with
metformin or

glucose secretion into the urine linagliptin at doses

GLP-1 receptor agonist

Liraglutide causes delayed
gastric emptying and
decreases appetite, increasing
satiety

Lisdexamfetamine (LDX) is a
prodrug of
dextroamphetamine. It is
currently approved for binge
eating disorder but not for
weight loss, despite this, LDX
facilitates NE
neurotransmission, which may
contribute to weight loss

MoA may be related to
modulation of hypothalamic
appetite-regulatory centers as

of 5-25mg

Injectable Solution
emg/ml

Capsule (10-70mg)

Chewable tab (10-
60mg)

Tablet (ER and IR)
500mg, 850mg,
1000mg

3 Fagron

academy
Oral Studied at 10mg once daily in Poor thermal stability,
combination with topiramate prolonged exposure to 40C
25mg twice daily for weight can result in significant
loss degradation.
Subcutaneous Dose is typically titrated up Stored refrigerated long term,
Injection from 0.6mg to 3mg SC daily but stable for 30 days at

controlled room temperature
and up to 30°C per the
package insert

Limited studies via
other routes in animal
studies found 0.03%

nasal bioavailability Degradation studies have

and 0.006% oral noted limited thermal

bioavailability stability of liraglutide at up to

60°C

Planned studies for

sublingual use at 3,12, pH stability at 7-9

and 30mg, but no (commercially available

information yet injectable pH ~8.15)

Oral Mainly studied at 20-70mg per  Some degradation studies
day for binge eating disorder suggest good stability at

slightly acidic pH ~4

Oral Studied at 500mg twice daily Studies on various oral liquid
usually as an adjunct to other formulations found minimal

UrERse ! therapies degradation with long term

Buccal exposure to 40C, another

suggested thermal stability
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Methionine/lnositol/

Choline’?73

Naltrexone HCI2333

well as alteration of gut
microbiome

These “lipotropic” injectable
products are intended to
facilitate increased fat burning
and decreased lipid synthesis

MoA may be related to its
opioid blockade and its effect
on endorphins potentially
decreasing the feeling of
“reward” associated with food

In combo with bupropion it
prevents a negative feedback
loop that would normally
reduce the effectiveness of
bupropion alone for weight
loss, results in anorexic effect

Oral Solution

Various
combination
products, mainly
with other APlIs for
type 2 diabetes

No commercially
available products

Tablet (50mg)
IM Injection

Tablet combo with
Bupropion
(Contrave) (8mg
naltrexone/90mg
bupropion)

Used most commonly

via the IM route,
though some use
orally as well

Oral
Injection

Some literature on
ophthalmic use

Some literature on
nasal use

Some literature on
buccal use

Extremely limited information
available on the safety and
efficacy of these lipotropic
products. Anecdotally,
methionine is often used at
12.5-25mg/mL and inositol
and choline are used at 25-
50mg/mL

Injections are typically given
once or twice weekly

Studied dosing typically
follows an escalation pattern
starting at 8mg twice daily and
escalating to 16mg twice daily
in combination with
bupropion HCL

Fagron

academy

above 40C, but noted the
influence of excipients such
as mannitol or lactose may
decrease temperature
stability

Stable from slightly acidic
(above pH 4) to neutral pH

Limited data available
suggests aqueous stability at
slightly acidic pH around 5-6

Data on temperatures
consistent with autoclave
sterilization is not available

Evidence suggests good
thermal stability for
naltrexone HCIL, with one
study noting stability of the
aqueous solution to
autoclave sterilization

Information on
extemporaneous oral
suspensions suggests good
stability at slightly acidic pH
in the range of 4-5



Active Ingredient Summary Table

Weight Loss

Orlastat®**’

Oxytocin3846

Orlistat is a reversible inhibitor Capsule (60mg

of gastrointestinal lipases,
inactivation of these enzymes
leads to an inability to absorb
dietary fats decreasing caloric
intake

Very little orlistat is absorbed
systemically, primary effectis
local lipase inhibition after an
oral dose

An endogenous hypothalamic
hormone, regulates a range of
processes including eating
behavior and metabolism

Oxytocin may reduce food
intake and lead to increasing
energy expenditure and
lipolysis

OTC, 120mg Rx)

Injection 101U/ml

Oral

Intravenous
Intramuscular

Nasal
spray/nebulization
(approximate nasal
bioavailability

estimated to be 35%

in one small study)

Sublingual
bioavailability

estimates vary, one

study of a lingual

Dosed at 120mg three times
daily with each main meal (or
within 1 hour after the meal)

Orlistat has also been studied
in combination with
phentermine (phentermine at
37.5mg once daily and orlistat
with typical TID dosing)

Studies on weight loss
generally evaluate nasal use,
one study found clinically
significant weight loss with
24|U administered four times
daily (once before each of 3
meals and again before bed)

Fagron

academy

Orlistat has a low melting
point (~44°C) and is prone to
thermal degradation
especially when exposed to
humidity

Package insert specifies not
to freeze, but one study did
find stability of oxytocin
solution diluted in saline
frozen at -20° C over 30 days.

Information exists to suggest
stability at 40C for at least
one week, some information
suggests short term stability
at higher temperatures as
well

Stability at pH 3-5

spray and nasal spray
estimated the lingual
bioavailability to be
about 41.7% of nasal
bioavailability

Phentermine HCI*7*®  Sympathomimetic amine, Tablet 37.5mg Oral (Tablet and ODT) Phentermine HCl is used Information on pH and

often called an anorexigenic

MoA is multifaceted but one
main effect is increase in

phentermine HCL
(30mg

phentermine base)

alone at 18.75mg to 37.5mg
once daily (or divided into two
doses)

general aqueous stability is
not widely available for this
API
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Semaglutide®*>*

Tirzepatide®*®

norepinephrine resulting in
appetite suppression

Long acting GLP-1 recetpro
agonist

Semaglutide causes delayed
gastric emptying and

decreases appetite, increasing

satiety

A GIP (glucose-dependent

OTD (15mg, 30mg,
37.5mg
phentermine HCL)

Tablet in combo
with topiramate
(phentermine base
3.75,7.5,11.25,
15mg)

Injection 0.68,
1.34, 2.68mg/ml

Tablet 3,7, 14mg

Injectable

insulinotropic polypeptide) and solution(2.5-
GLP1 receptor agonist, GIP has 15mg/0.5ml)

been shown to reduce food
intake and increase energy
expenditure

Subcutaneous
Injection

Oral (approximate oral
bioavailability is 0.4-
1%)

Subcutaneous
injection

In combination with
topiramate dosing is usually
started at 3.75mg
phentermine/23mg
topiramate and tapered up
over a period of weeks up to a
maximum of phentermine
15mg, topiramate 92mg

Studied doses vary, but doses
consistent with type Il
diabetes management have
been associated with weight
loss, typically the dose starts
at 0.25mg weekly and
increases every 4 weeks up to
2.5mg injected SC every week

Studies on oral dosing for
weight loss are evaluating
doses higher than currently
offered by commercially
available tablets, up to 50mg
with an escalation period.

Dose is typically titrated up
from 2.5mg by adding 2.5mg
every 4 weeks up to 10mg or
15mg

Fagron

academy

Stored refrigerated long term,
but package insert notes 56
days controlled room
temperature storage is
acceptable. Package insert
specifies not to freeze

One study on semaglutide
dry powder found minimal
degradation after exposure to
105°C for 15hr

Stability at pH 7.4,

Semaglutide has pH related
solubility, poorly soluble at
pH 2-6, soluble above pH 6

Stored refrigerated for long
term use, package insert
states room temperature
storage up to 30C is
appropriate for up to 21 days

Good stability at 6.5-7.5
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Weight Loss

Topiramate®”®2

Zonisamide®®’

References:

Exact MoA not known, thought Tablet/Capsule
to decrease appetite and (25-200mg)
enhance satiety, may be )

; . .. Oral Solution
induced by augmenting activity

of gamma-aminobutyrate e Y

MoA for weight loss not fully Oral Suspension
elucidated, but may be (20mg/ml) and
associated with suppression of Oral capsule (25,
appetite and stimulation of 50, 100mg)
POMC to produce an anorexic

effect

Some studies have looked at
zonisamide and bupropion
combinations for weight loss

Oral (tablet/liquid)

Some literature on
buccal films

Oral use

1. Acarbose [package insert]. West-Ward Pharmaceuticals Inc. Eatontown, NJ. 2021.

2. Bupropion HCL. [package insert]. Solco Healthcare US LLC. Somerset, NJ. 2022.

3. Anderson JW, Greenway FL, Fujioka K, Gadde KM, McKenney J, O'Neil PM. Bupropion SR enhances weight loss: a 48-week double-blind, placebo- controlled trial. Obes Res.
2002;10(7):633-641. doi:10.1038/0by.2002.86

4. O'Byrne PM, Williams R, Walsh JJ, Gilmer JF. The aqueous stability of bupropion. J Pharm Biomed Anal. 2010;53(3):376-381. doi:10.1016/j.jpba.2010.04.024

5. Victoza (liraglutide). [package insert]. Novo Nordisk. 2022.

Studied dosing varies, but
commonly strengths between
96-192mg are used for weight
loss

In combination with
phentermine dosing is usually
started at 3.75mg
phentermine/23mg
topiramate and tapered up
over a period of weeks up to a
maximum of phentermine
15mg, topiramate 92mg

Studied alone at 200-400mg
for weight loss, the 400mg
dose was associated with
weight loss, but adverse
events occurred

Also studied in combination
with bupropion (zonisamide
scaling from 100-400mg,

bupropion from 100 to 200mg)

with more weight loss noted
than with zonisamide alone

Evidence suggests that
topiramate in both liquid and
dry powder form may be
prone to degradation at
elevated heat (80-90°C)

Information on
extemporaneous oral
suspensions suggests good
pH in slightly acidic pH in the
range of 3.9-4.9

Good aqueous stability at
slightly acidic pH (3.9-4.9)

Some information suggests
thermal stability up to 60°C
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correction appears in JAMA. 2016 Jan 5;315(1):90]. JAMA. 2015;314(7):687-699. doi:10.1001/jama.2015.9676
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assess the oral and nasal bioavailability in beagle dogs. Bioanalysis. 2019;11(9):887-898. d0i:10.4155/bio-2018-0322

8. Safety, Tolerability and Preliminary Efficacy of Sublingual Liraglutide in Patients With Type 2 Diabetes Mellitus - Full Text View - ClinicalTrials.gov
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Analytical Chemistry of the USSR. 12. 31-44.

10. Guerdjikova Al, Mori N, Casuto LS, McElroy SL. Novel pharmacologic treatment in acute binge eating disorder - role of lisdexamfetamine. Neuropsychiatr Dis Treat. 2016;12:833-
841. Published 2016 Apr 18. doi:10.2147/NDT.S80881

11. Vyvanse (lisdexamfetamine dimesylate) [package insert]. West-Ward Pharmaceuticals Inc. Eatontown, NJ. 2021.

12. Carlos G, Comiran E, Oliveira M, Limberger R, Bergold A, Froehlich P. Development, validation and comparison of two stability-indicating RP-LC methods using charged aerosol
and UV detectors for analysis of lisdexamfetamine dimesylate in capsules. Arabian Journal of Chemistry. 2016: 9(2): S1905-S1914. https://doi.org/10.1016/j.arabjc.2015.06.001.

13. Yerevanian A, Soukas AA. Metformin: Mechanisms in Human Obesity and Weight Loss. Curr Obes Rep. 2019;8(2):156-164. doi:10.1007/s13679-019-00335-3

14. Metformin HCl [package insert]. Indicus Pharma LLC. Raleigh, NC. 2020.

15. Metformin HCl [package insert]. Micro Labs Limited. Hauppauge, NY. 2021.

16. Alemdén-Medina R, Chavez-Pacheco JL, Rivera-Espinosa L, et al. Extemporaneous Formulations of Metformin for Pediatric Endocrinology: Physicochemical Integrity, Cytotoxicity
of Sweeteners, and Quantitation of Plasma Levels. Clin Ther. 2015;37(8):1689-1702. doi:10.1016/j.clinthera.2015.05.502

17. Gumieniczek A, Berecka-Rycerz A, Mroczek T, Wojtanowski AK. Determination of Chemical Stability of Two Oral Antidiabetics, Metformin and Repaglinide in the Solid State and
Solutions Using LC-UV, LC-MS, and FT-IR Methods. Molecules. 2019;24(24):4430. Published 2019 Dec 4. doi:10.3390/molecules24244430

18. Transdermal Metformin: The New Wave of Diabetes Technology. Transdermal Metformin: The New Wave of Diabetes Technology (pharmacytimes.com). Mar 24, 2016. Accessed
Feb 24, 2023.

19. Polonini H, Candido PJL, Andrade JL, et al. Transdermal Delivery of Metformin Hydrochloride from a Semisolid Vehicle. IntJ Pharm Compd. 2019;23(1):65-69.

20. Haque SE, Sheela A. Development of polymer-bound fast-dissolving metformin buccal film with disintegrants. Int J Nanomedicine. 2015;10 Suppl 1(Suppl 1):199-205. Published
2015 Oct 1. doi:10.2147/1JN.S80052

21. Chemate S, Garje V, Gayake S. Formulation and evaluation of metformin hydrochloride buccal patch. Pharmatutor. FORMULATION AND EVALUATION OF METFORMIN
HYDROCHLORIDE BUCCAL PATCH | PharmaTutor. Accessed 2/24/23.

22. Priya N Patel, Claudia K Fox, Megan O Bensignor, Eric M Bomberg, Weight Loss From Combination Anti-Obesity Medication Regimens Can Approach that Achieved From Bariatric
Surgery, JCEM Case Reports, Volume 1, Issue 1, January 2023, luac038, https://doi.org/10.1210/jcemcr/luac038

23. Tek C. Naltrexone HCl/bupropion HCL for chronic weight management in obese adults: patient selection and perspectives. Patient Prefer Adherence. 2016; 10: 751-759.

24. Billes S, Sinnayah P, Cowley M. Naltrexone/bupropion for obesity: An investigational combination pharmacotherapy for weight loss. Pharmacological Research. 2014; 84: 1-11.

25. Contrave Extended Release (naltrexone HCl and bupropion HCl tablet). Package insert. Nalpropion Pharmaceuticals LLC. Brentwood, TN.2022.

26. Domnina Y.M., Kedik S.A., Suslov V.V., Shnyak E.A. RATIONALE FOR THE SELECTION OF AUXILIARY COMPONENTS FOR THE NALTREXONE HYDROCHLORIDE NASAL SPRAY.
Drug development & registration. 2018;(4):73-77. (In Russ.)

27. Krieter P, Gyaw S, Chiang CN, Crystal R, Skolnick P. Enhanced Intranasal Absorption of Naltrexone by Dodecyl Maltopyranoside: Implications for the Treatment of Opioid
Overdose. J Clin Pharmacol. 2019;59(7):947-957. doi:10.1002/jcph.1384

28. Zagon IS, Klocek MS, Sassani JW, McLaughlin PJ. Dry Eye Reversal and Corneal Sensation Restoration With Topical Naltrexone in Diabetes Mellitus. Arch Ophthalmol.
2009;127(11):1468-1473. doi:10.1001/archophthalmol.2009.270

29. Hussain, M.A,, Aungst, B.J., Koval, C.A. et al. Improved Buccal Delivery of Opioid Analgesics and Antagonists with Bitterless Prodrugs. Pharm Res 5, 615-618 (1988).
https://doi.org/10.1023/A:1015958417047

30. Polonini HC, Silva SL, de Almeida TR, Brandao MAF, Ferreira AO. Compatibility of caffeine, carvedilol, clomipramine hydrochloride, folic acid, hydrochlorothiazide, loperamide
hydrochloride, methotrexate, nadolol, naltrexone hydrochloride and pentoxifylline in SyrSpend SF PH4 oral suspensions. Eur J Hosp Pharm. 2016;23(6):352-358.
doi:10.1136/ejhpharm-2016-000903
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and Engineering: C. 2019: 105. https://doi.org/10.1016/j.msec.2019.110092.

Mundhey D, Sapkal N, Daud A. Advances in noninvasive drug delivery systems of opioids: formulations and clinical perspective. Asian Journal of Pharmaceutical and Clinical
Research. 2016: 9(4): 1-7.
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Xenical (orlistat). [package insert]. H2-Pharma LLC. Montgomery, AL. 2022.

Maruti G, Subhash B, Jaydevappa H. Stability indicating stress degradation study of orlistat by UV spectrophotometry method. J Young Pharm. 2020;: 12(2): 125-128.

Liu Z, Toops D, Fatmi A. Stable solutions of orlistat for pharmaceutical dosage forms. Patent US8309107B2. US8309107B2 - Stable solutions of orlistat for pharmaceutical
dosage forms - Google Patents. Accessed 2/24/22.
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Double-Blinded, Placebo-Controlled Trial. Diabetes Metab Syndr Obes. 2021;14:941-950. Published 2021 Mar 2. doi:10.2147/DMS0.S300342

Lawson, E. The effects of oxytocin on eating behaviour and metabolism in humans. Nat Rev Endocrinol 13, 700-709 (2017). https://doi.org/10.1038/nrendo.2017.115
Oxytocin. Package insert. Fresenius Kabi; 2021.

Martins, D.A., Mazibuko, N., Zelaya, F. et al. Effects of route of administration on oxytocin-induced changes in regional cerebral blood flow in humans. Nat Commun 11, 1160
(2020). https://doi.org/10.1038/s41467-020-14845-5

De Groot AN, Vree TB, Hekster YA, et al. Bioavailability and pharmacokinetics of sublingual oxytocin in male volunteers. J Pharm Pharmacol. 1995;47(7):571-575.
doi:10.1111/j.2042-7158.1995.tb06716.x

Hong SM, Ko JK, Moon JJ, Kim YR. Oxytocin: A Potential Therapeutic for Obesity. ] Obes Metab Syndr. 2021;30(2):115-1283. doi:10.7570/jomes20098
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Journal of Neuropsychopharmacology. 2022. doi: 10.1093/ijnp/pyac059
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