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Oxytocin

Posterior-pituitary hormone in injectable, intranasal, and

sublingual forms

Oxytocin is a natural hormone made in the brain and released by the pituitary
gland. It drives two well-known jobs in the body: it makes the uterus contract
during childbirth, and it triggers the milk-release reflex during breastfeeding. A
synthetic version, sold as Pitocin, was approved by the FDA as an injection that
doctors use in the hospital to start or strengthen labor when medically needed and
to control bleeding after delivery 2.

Oxytocin also acts in the brain on circuits tied to bonding, trust, and calm, which is
why researchers have studied nasal-spray versions for conditions like autism and
social anxiety. That research is genuinely mixed: a large, well-run trial in children
with autism found no benefit, while some smaller studies were positive 48, There is

no FDA-approved nasal or under-the-tongue oxytocin product in the United States.

RonanRx prepares those forms only as a compounded medicine, on a specific
doctor's prescription for a specific patient, never as something you buy off a shelf.
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FOR CLINICIANS

Oxytocin is a hypothalamic nonapeptide synthesized in magnocellular neurons of the paraventricular and supraoptic
nuclei and released from the posterior pituitary. It signals through a single receptor, OXTR, a Gq-coupled GPCR that
drives phospholipase C, IP3-mediated calcium release, and smooth-muscle contraction *. The two peripheral actions
that define its labeled obstetric use are rhythmic myometrial contraction and contraction of mammary myoepithelial
cells (the milk-ejection reflex). The FDA-approved product is Pitocin (oxytocin injection, USP), given IV or IM for
medically indicated induction or augmentation of labor and for postpartum control of uterine bleeding and atony 2.
Generic oxytocin injection USP is also marketed.

Centrally, OXTR signaling modulates social cognition, affiliation, and stress reactivity, which is the rationale for the
off-label investigational use of compounded intranasal oxytocin in autism-spectrum social function, social anxiety, and
related conditions 7°. The clinical signal here is weak and inconsistent. The pivotal SOARS-B trial (Sikich 2021, NEJM)
found no benefit of intranasal oxytocin on social or cognitive measures in children and adolescents with autism over 24
weeks 4, and pooled meta-analyses across neurodevelopmental disorders report small, non-significant effects **2.
Smaller trials have been positive, including Yatawara 2016 in young children and Parker 2017 (in which low baseline
oxytocin predicted response), so the picture is genuinely heterogeneous rather than uniformly negative 81°. A recurring
methodological caveat is that very little intranasally applied oxytocin reaches the central nervous system, complicating
interpretation of every CNS claim 9'°.

Safety is dominated by two mechanisms. First, oxytocin has intrinsic antidiuretic (vasopressin-like) activity, so high
doses with electrolyte-free hypotonic fluids can cause water retention, severe hyponatremia, seizures, and coma 222°,
Second, in the obstetric setting, excessive uterine activity (tachysystole or tetany) reduces placental perfusion, can
produce non-reassuring fetal heart-rate patterns, and rarely causes uterine rupture '9. Compounded intranasal and
sublingual oxytocin is prepared under 503A only on a patient-specific prescription, never as a consumer self-
administered product %4.
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< Why Personalized Oxytocin

The FDA product is a hospital injectable, set up to do one thing: contract the uterus on a
controlled infusion during labor and after delivery. That product was never calibrated for a
mother who needs help with milk letdown at home, or for a clinician carefully testing whether
a low dose of intranasal oxytocin helps a specific patient under direct supervision. The
approved dose, route, and form answer an obstetric question, not those individual ones, and
the injectable simply cannot be redirected to them.

A compounding pharmacy fills that gap by changing the route and the dose while keeping the molecule
the same one the FDA reviewed. A prescriber can request an intranasal spray at a custom strength to
support the letdown reflex, or a sublingual preparation for a clinician-directed trial, written for one
named patient with a documented reason. We are honest about the limits here: the behavioral and
central-nervous-system benefits are unproven and the evidence is mixed, with the largest autism trial
showing no benefit, so a compounded oxytocin preparation is a careful, supervised attempt for an
individual, never a promise of results.

This is the older arrangement that predates mass-produced ampoules. A doctor writes the prescription,
a pharmacist prepares and refrigerates it for that patient, and the label carries the patient's name.
Modern state-board inspection and pharmacist release keep that arrangement honest, which is exactly
what separates it from a bonding spray bought off the internet.

47 Quick Facts About Oxytocin

Category: Posterior-pituitary nonapeptide hormone; agonist at the oxytocin receptor (OXTR), a Gq-
coupled GPCR *

Active ingredient: Oxytocin (synthetic), USP. Cyclic nine-amino-acid peptide, CAS 50-56-6, PubChem
CID 439302, molecular formula C43H66N12012S2, molecular weight approximately 1007.19 g/mol 2322

FDA-approved branded form: Pitocin (oxytocin injection, USP), intravenous or intramuscular.
Indicated antepartum for medically indicated induction or stimulation of labor and management of
inevitable or incomplete abortion, and postpartum to produce uterine contractions and control bleeding or
atony. Generic oxytocin injection USP is also available. >*

Routes: FDA-approved injectable (IV/IM) for obstetric use. Compounded intranasal spray and sublingual
troche or drops are prepared off-label under a patient-specific prescription; there is no FDA-approved
intranasal or sublingual oxytocin product in the United States. 22°
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Evidence posture: The injectable obstetric use is FDA-approved and supported by decades of labeled
clinical use. The behavioral and social uses delivered by compounded intranasal or sublingual oxytocin are
off-label and the evidence is mixed: a large randomized trial in autism (SOARS-B) found no benefit, while
some smaller trials were positive. 2214811

Compounded under: 503A, patient-specific prescription only. A physician directs the route, strength,
and goal; a licensed pharmacist prepares and releases it for one named patient. Not a consumer wellness
product. 24

Major safety signals: Water intoxication and severe low sodium (hyponatremia) from oxytocin's
antidiuretic activity, especially at high doses with hypotonic fluids; seizures and coma have been reported.
In labor, excessive dosing causes uterine overstimulation (tachysystole) that can compromise the fetus or,
rarely, rupture the uterus. 222919

Important compounding caution: Oxytocin nasal sprays and 'bonding' or 'trust’ sprays sold online
without a prescription are unregulated and are not medicine. Legitimate compounded oxytocin requires a
valid patient-specific prescription, USP-grade active ingredient, refrigerated handling, and pharmacist
release. %59

SPECIALS: PATIENT-SPECIFIC PRESCRIPTION ONLY

Oxytocin described in this monograph is a 503A compounded preparation. Every dose is made on a prescription,
for a named patient, by a licensed pharmacist. It is not a stocked, mass-manufactured product.

» Made to order, not off a shelf. No batch sits in a warehouse waiting for buyers. Your prescription triggers the
prep.

- Named-patient label. The bottle carries one patient's name. The batch records carry one prescription.

» Dose, strength, and route chosen for the patient. A prescriber decides what gets compounded, not a
manufacturer who set the strength for a trial population.

 Licensed pharmacist on the hook. A real person, with a license that can be pulled, signs off on every prep. State
inspectors check the facility.

« Compounded drugs are not FDA-approved. They should not be evaluated using branded-drug trial data alone.
Availability varies by state and prescribed medication.

© How This Differs from a Research-Use-Only Website

A research-use-only website ships a vial from a warehouse. There is no prescription, no pharmacist, no facility
inspection, and no way to recall the product if something is wrong with it. If the vial is mislabeled, contaminated, or

under-potent, there is nobody whose license is at stake.

A 503A compounding pharmacy is the other thing. The doctor writes the prescription. A licensed pharmacist, whose
name is on the label, prepares the medicine in a facility the state inspects. If something goes wrong, there is a person
and a license on the hook, and a documented chain of custody on every lot. That accountability is what makes it safe.

M
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What is Oxytocin?

Oxytocin is a small cyclic peptide of nine amino acids with a single disulfide bridge, closely related in
structure to vasopressin (the antidiuretic hormone). It is one of the oldest characterized neuropeptide
hormones and was the first polypeptide hormone ever chemically synthesized, by Vincent du Vigneaud in
1953, work recognized with the 1955 Nobel Prize in Chemistry 2°. The synthetic peptide is identical to the
endogenous hormone and is the active ingredient in the FDA-approved injectable product.

In the body, oxytocin is produced by neurons in the hypothalamus and released into the bloodstream from
the posterior pituitary in response to stimuli such as cervical stretch during labor and nipple stimulation
during nursing *. It acts on a single receptor, the oxytocin receptor (OXTR), found on uterine muscle,

mammary myoepithelial cells, and in multiple brain regions 7.

The FDA-reviewed product is Pitocin (oxytocin injection, USP), a sterile solution standardized to 10 units
per milliliter and given by infusion or injection in obstetric care »>. The intranasal and sublingual forms
discussed on this page are compounded preparations of the same molecule delivered by a different route for
different, physician-directed purposes; they are not FDA-approved.

¢ How Oxytocin Works

Oxytocin works by activating the oxytocin receptor (OXTR), a G-protein-coupled receptor linked to the Gq
pathway. Receptor binding activates phospholipase C, which generates IP3 and releases stored calcium
inside the cell. The rise in intracellular calcium is what makes smooth muscle contract *.

In the uterus, this calcium-driven contraction produces the rhythmic muscle activity that the labeled
injectable uses to induce or strengthen labor, and the sustained postpartum contraction that helps the
uterus clamp down and stop bleeding 22. In the breast, the same receptor on the basket-like myoepithelial
cells surrounding the milk-producing alveoli contracts to squeeze milk into the ducts, the milk-ejection or
letdown reflex.

In the brain, oxytocin receptors are present in regions that handle social recognition, reward, trust, and
stress regulation. Activating these central receptors is the basis for the investigational behavioral uses, but
the brain effects are subtler and far less consistent than the peripheral muscle effects 7*7.

®@ Biological Role of Oxytocin

Oxytocin is endogenous. Its established physiological roles are in reproduction: it drives the uterine
contractions of labor and the postpartum period, and it produces the milk-ejection reflex that makes
breastfeeding possible *. These are the actions the FDA-approved injectable is designed to reproduce or

reinforce.
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Beyond reproduction, oxytocin is a central modulator of social and affiliative behavior. It is involved in
parent-infant bonding, social recognition, trust, and the buffering of stress responses, functions conserved
across mammals and studied intensively in pair-bonding rodent models 7*7. Because the hormone sits at the
intersection of reproductive physiology and social neuroscience, the same molecule that a hospital uses to
manage labor is the molecule that behavioral researchers study for social function, which is precisely why
route and dose, not the active ingredient, distinguish the obstetric product from the compounded
investigational forms.

4 Detailed Mechanism of Oxytocin

OXTR is a class A (rhodopsin-like) GPCR that couples predominantly to Gq/11. Agonist binding activates
phospholipase C-beta, hydrolyzing PIP2 into IP3 and diacylglycerol; IP3 mobilizes calcium from the
sarcoplasmic reticulum while diacylglycerol activates protein kinase C. The resulting rise in cytosolic
calcium, amplified by calcium-induced calcium release and by direct effects on voltage-gated channels,
drives actin-myosin cross-bridging and smooth-muscle contraction *. Receptor density is not fixed:
myometrial OXTR expression rises markedly toward term, which is why the same dose of oxytocin
produces stronger contractions late in pregnancy than early.

On mammary myoepithelial cells, OXTR activation produces the depolarization and contraction that
empties alveolar milk into the ductal system. Tactile signals from suckling travel to the hypothalamus and
trigger pulsatile oxytocin release, closing a neuroendocrine reflex loop rather than a continuous infusion *.

Centrally, oxytocin is released both into the systemic circulation and within the brain from dendrites and
axon collaterals, acting on OXTR in the amygdala, nucleus accumbens, hypothalamus, and cortical regions
implicated in social salience and reward. Animal work in monogamous voles links central oxytocin and
vasopressin signaling to pair-bond formation, and human studies report effects on trust, emotion
recognition, and amygdala reactivity 1723, The translational caveat is delivery: after intranasal dosing,
plasma oxytocin rises to supraphysiologic levels but only a very small fraction appears to reach the central
nervous system, so the mechanism by which intranasal sprays would produce reliable behavioral change
remains contested 9°,

Oxytocin also shares enough structural similarity with vasopressin to have weak antidiuretic activity at the
renal V2 receptor. This off-target action is clinically important: it underlies the water-retention and
hyponatremia risk seen when large doses are infused with hypotonic fluids 222°.

® Oxytocin Research History

Oxytocin was identified pharmacologically at the turn of the twentieth century through its uterine-
contracting (oxytocic) and milk-ejecting actions, well before its structure was known. The decisive chemical
milestone came in 1953, when Vincent du Vigneaud determined the nine-amino-acid sequence and
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accomplished the first total synthesis of a polypeptide hormone, demonstrating that the synthetic peptide
reproduced the natural hormone's uterine and milk-letdown activity. The achievement earned the 1955
Nobel Prize in Chemistry 2°. Synthetic oxytocin (Pitocin) subsequently became a standard obstetric agent
for induction and augmentation of labor and for postpartum hemorrhage control 2.

The receptor biology was consolidated by Gimpl and Fahrenholz in their 2001 review, which described
OXTR structure, signaling, and the dynamic regulation of receptor expression across tissues and
reproductive states *. In parallel, a social-neuroscience literature developed: animal studies in monogamous
prairie voles tied oxytocin and vasopressin to pair bonding, and that work was later synthesized by Walum
and Young . Carter's reviews placed oxytocin pathways at the center of the evolution of human sociality 7.

Human behavioral studies followed. Kosfeld 2005 reported that intranasal oxytocin increased trust in an
economic game 2, and Domes 2007 reported improved performance on an emotion-recognition (mind-
reading) task 3. These findings motivated clinical trials in psychiatric and neurodevelopmental conditions.
Guastella 2009 tested oxytocin as an adjunct to exposure therapy for social anxiety 4. In autism, early and
mid-size trials were mixed but often encouraging, including Yatawara 2016 in young children, Anagnostou
2012 in adults, and Parker 2017, which reported that children with the lowest baseline oxytocin benefited
most 851°, The largest and most rigorous test, the multi-site SOARS-B trial (Sikich 2021, NEJM), then found
no significant benefit on social or cognitive measures, and a separate large Japanese trial (Yamasue 2020)
likewise failed to confirm sustained benefit *4'5.

Two corrective threads now run through the field. Meta-analyses pooling the trial corpus report small, non-
significant overall effects on social cognition in neurodevelopmental disorders **2. And a methodological
critique, crystallized by Leng and Ludwig's 'Intranasal oxytocin: myths and delusions,' argues that very little
intranasally applied oxytocin reaches the brain and that the literature has over-interpreted noisy data;
Quintana 2021 catalogued the resulting lessons for trial design 9'°. The honest summary is that obstetric
oxytocin is well established while the CNS uses remain emerging and unproven.

B9 Oxytocin Timeline

1953 ® Vincent du Vigneaud determines the sequence and completes the first total synthesis of oxytocin, the
first polypeptide hormone synthesized; recognized with the 1955 Nobel Prize in Chemistry 2°

2001 ® Gimpl and Fahrenholz publish the definitive review of the oxytocin receptor system, consolidating
OXTR structure, Gq signaling, and tissue-dependent regulation *

2005 ® Kosfeld and colleagues report in Nature that intranasal oxytocin increases trust in an economic
exchange task, catalyzing the social-neuroscience program >

2006 °® Fewtrell publishes a randomized double-blind trial of oxytocin nasal spray for mothers expressing
milk for preterm infants, an early controlled test of the letdown application '
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2007

2008

2009

2012

2013

2014

2016

2017

2018

2020

2021

2024

Domes and colleagues report that intranasal oxytocin improves performance on an emotion-
recognition (mind-reading) task in healthy men 3

Simpson and James characterize how oxytocin-induced uterine hyperstimulation degrades fetal
oxygen status and fetal heart-rate patterns, quantifying the obstetric-route risk *°

Guastella tests intranasal oxytocin as an adjunct to exposure therapy for social anxiety disorder;
within-session gains did not generalize to overall treatment outcome 4

Anagnostou reports a randomized trial of intranasal oxytocin in adults with autism spectrum
disorder, part of the early encouraging signal later tempered by larger trials °

MacDonald and Feifel review the development of oxytocin-based therapeutics for brain disorders,
framing the translational opportunities and obstacles °

Carter reviews oxytocin pathways and the evolution of human behavior, situating the hormone at the
center of social physiology 7

Leng and Ludwig publish 'Intranasal oxytocin: myths and delusions," arguing little intranasal

oxytocin reaches the brain; Yatawara reports a positive crossover trial in young children with autism
98

Parker reports in PNAS that intranasal oxytocin improved social abilities in children with autism,
with the lowest-baseline-oxytocin children benefiting most '©

Keech publishes a meta-analysis of intranasal oxytocin and social cognition in neurodevelopmental
disorders reporting small, non-significant effects; Walum and Young review the neural circuitry of
pair bonding; Cai reviews the safety of long-term intranasal oxytocin in autism '*'7'3

Yamasue reports a large randomized clinical trial of intranasal oxytocin for core autism social
symptoms that did not confirm sustained benefit '>

The multi-site SOARS-B trial (Sikich, NEJM) finds no significant benefit of intranasal oxytocin on

social or cognitive measures in autism; Quintana synthesizes the field's methodological lessons 41©

A peripartum physiology and pharmacology review (Uvnas-Moberg) summarizes oxytocin's labor and
lactation actions and dosing considerations 2!
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Clinical Contexts for Oxytocin

Induction and augmentation of labor (medically indicated) ‘ FDA APPROVED \

FDA-approved indication for the injectable product (Pitocin and generic oxytocin injection USP).

Intravenous oxytocin titrated to uterine response is the standard agent for medically indicated induction
and augmentation of labor. The Pitocin label specifies infusion regimens and cautions against elective
induction; dosing is individualized because myometrial sensitivity rises toward term. A 2024 peripartum
pharmacology review summarizes the physiology and the wide variability in administration protocols. ****

Branded product: Pitocin (oxytocin injection, USP) and generic oxytocin injection USP

Control of postpartum uterine bleeding and atony ‘ FDA APPROVED ‘

FDA-approved indication for the injectable product.

After delivery, oxytocin produces sustained uterine contraction that helps the uterus clamp down and limit
blood loss, the basis for its labeled postpartum use to control bleeding or atony. The label limits cumulative
postpartum dosing to reduce the risk of water intoxication from the hormone's antidiuretic activity. >*

Branded product: Pitocin (oxytocin injection, USP)

Lactation and milk-letdown support

Off-label; delivered by compounded intranasal spray. Controlled-trial evidence is limited and a historical
nasal product was withdrawn.

Because oxytocin drives the milk-ejection reflex, intranasal oxytocin has been used to assist letdown in
mothers expressing milk, particularly for preterm infants. Fewtrell 2006 ran a randomized double-blind
trial of oxytocin nasal spray in mothers expressing milk and found at most a transient early effect that did
not separate from placebo over the study period. A nasal oxytocin spray (Syntocinon) was historically
marketed for letdown and later withdrawn, so this is the molecule the FDA reviewed by another route, now
available only as a compounded off-label preparation. *9
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Autism-spectrum social function

Off-label and investigational; the evidence is genuinely mixed, with the largest trial negative.

Intranasal oxytocin has been studied for social difficulties in autism with conflicting results. Smaller trials
such as Yatawara 2016 in young children, Anagnostou 2012 in adults, and Parker 2017 (where low baseline
oxytocin predicted response) reported improvements. The largest and most rigorous study, the multi-site
SOARS-B trial (Sikich 2021, NEJM), found no significant benefit on social or cognitive measures over 24
weeks, and a large Japanese trial (Yamasue 2020) likewise did not confirm sustained benefit. Meta-
analyses pooling these studies report small, non-significant overall effects. The use remains investigational,
benefit is not established. 851014151112

Social anxiety and stress-related conditions | EMERGING

Off-label and investigational; early signals exist but are not confirmed.

Building on findings that oxytocin can increase trust and improve emotion recognition in healthy
volunteers, Guastella 2009 tested intranasal oxytocin as an adjunct to exposure therapy for social anxiety
disorder. Participants showed better within-session self-appraisals, but the gains did not generalize to
overall treatment outcome. MacDonald and Feifel reviewed the broader case for oxytocin-based
therapeutics in brain disorders while cataloging the obstacles. The behavioral uses remain experimental,
and intranasal delivery to the brain is itself contested. 234

@ Off-Label Uses of Oxytocin

Lactation and milk-letdown support (compounded intranasal)
Off-label; limited controlled-trial support and a withdrawn historical product.

Compounded intranasal oxytocin is used off-label to support the milk-ejection reflex; the controlled
evidence (Fewtrell 2006) shows at most a transient effect. Use is physician-directed and patient-specific. '8

Autism-spectrum social function (compounded intranasal)
Off-label and investigational; largest trial negative, smaller trials mixed.

The SOARS-B trial found no benefit while some smaller trials were positive; pooled effects are small and
non-significant. Any compounded use is a clinician-directed trial for one patient, not an established

treatment. 4!

Social anxiety (compounded intranasal or sublingual)
Off-label and investigational; early-phase data only.

Adjunctive oxytocin produced within-session improvements in a small social-anxiety trial that did not
generalize to overall outcome. The behavioral evidence base is preliminary. 4
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& FDA-Approved Uses of Oxytocin

Brand Indication Year Route

Pitocin Antepartum: medically indicated induction or stimulation of — Intravenous infusion or
(oxytocin labor, and adjunctive management of inevitable or incomplete intramuscular injection
injection, abortion. Postpartum: production of uterine contractions (10 units/mL)

USP) during the third stage of labor and control of postpartum

bleeding or uterine atony.

Oxytocin Same labeled obstetric induction, augmentation, and — Intravenous infusion or
injection, postpartum bleeding-control uses as Pitocin intramuscular injection
USP (generic)

The only FDA-approved oxytocin products are injectable: Pitocin (oxytocin injection, USP) and its generic
equivalents, given intravenously or intramuscularly in obstetric care 22. The label covers antepartum use for
medically indicated induction or stimulation of labor and as adjunctive therapy for inevitable or incomplete
abortion, and postpartum use to produce uterine contractions in the third stage of labor and to control
bleeding or atony.

The product is explicitly not indicated for elective (non-medically-indicated) induction of labor. Dosing is
by controlled infusion titrated to uterine response, with the label capping total postpartum exposure to
limit the risk of water intoxication 22.

There is no FDA-approved intranasal or sublingual oxytocin product in the United States. A historical nasal
oxytocin spray (Syntocinon) was once marketed to aid milk letdown and was later withdrawn, so the
molecule the FDA has reviewed by other routes has a regulatory precedent, but the currently compounded
nasal and sublingual forms are off-label preparations, not approved products °.

A Compounded Oxytocin (503A)

The FDA-approved oxytocin product is an injectable for obstetric CHEMISTRY

use. The compounded value of oxytocin at RonanRx is a different O TGO AL T L A

route and dose for different, physician-directed goals: an intranasal Ca3HeeN1201252
MOLECULAR WEIGHT
1007.19 g/mol
CAS NUMBER
appropriate > 50-56-6

PLASMA HALF-LIFE
~1 to 6 min (IV)

spray or a sublingual troche or drops prepared at a custom strength
for one named patient, plus the injectable USP form when

Legitimate compounded use cases are physician-directed and
patient-specific: intranasal oxytocin to support the milk-letdown

reflex in a mother who needs it, or an investigational intranasal or
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sublingual preparation prescribed by a clinician who has weighed the mixed behavioral evidence with the

patient. Because the central-nervous-system effects of intranasal oxytocin are unproven and the delivery to

the brain is itself uncertain, RonanRx prepares these forms only on a valid patient-specific prescription

with documented clinical rationale, not as a wellness or self-care product 94.

There is no FDA-approved intranasal or sublingual oxytocin in the United States, so these are compounded,

off-label preparations. Compounded medicines are not FDA-approved and have not been reviewed by the

FDA for safety or effectiveness before dispensing. Oxytocin sprays sold online as 'bonding' or 'trust’'

products without a prescription are unregulated and are not medicine 25°.

& Oxytocin Formulations and Routes

Form Concentration
Intranasal spray Custom (units per
(compounded) metered spray set by

the prescriber)

Sublingual troche Custom strength

or drops

(compounded)

Injection, USP 10 units/mL (label-
(oxytocin standard)
injection)

Description

Aqueous metered-dose nasal spray prepared at a patient-specific
strength for off-label investigational use (letdown support, or
clinician-directed behavioral indications). Not FDA-approved;
intranasal delivery of oxytocin to the brain is uncertain. Requires
refrigerated handling and a short beyond-use date. °

Slow-dissolve sublingual troche or oral drops formulated for
partial absorption across the oral mucosa, used off-label under
clinician direction. Pharmacokinetics are not characterized against
the injectable and are not bioequivalent.

The FDA-approved obstetric dosage form, a sterile solution
standardized to 10 units per milliliter for intravenous infusion or
intramuscular injection. This is the manufactured product context;
obstetric dosing is hospital-administered, not a compounded
RonanRx preparation. 22

Routes used in published literature: intranasal, sublingual, intravenous, intramuscular.

it Oxytocin Dosing

Route Population Range Duration Study type
Intravenous Antepartum, Initial low-rate infusion titrated During labor FDA-approved
infusion medically indicated =~ upward to uterine response per management  labeled regimen
induction or the Pitocin label; individualized
augmentation of because myometrial sensitivity

rises toward term
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Route

Intravenous or

intramuscular

Intranasal

(compounded)

Sublingual
(compounded)

Population

labor (FDA-label
population)

Postpartum control
of uterine bleeding
or atony (FDA-label
population)

Off-label letdown
support or clinician-
directed
investigational
behavioral use

Off-label, clinician-
directed

Range

Per the Pitocin label; cumulative
dosing is limited to reduce the

risk of water intoxication

Custom strength selected by the
prescribing clinician; trial doses
in behavioral studies have
commonly been in the range of
18 to 40 international units per
administration, but no dose is
FDA-approved for these uses

Custom strength set by the
prescriber; pharmacokinetics
not characterized

Oxytocin - Clinical Monograph

Duration

Postpartum

As directed by
the prescriber

As directed

Study type

FDA-approved
labeled regimen

Off-label
compounded
preparation;
intranasal trial
dosing, not
bioequivalent to
the injectable

Off-label
compounded
preparation; no
established dosing
standard

Obstetric oxytocin is hospital-administered by controlled infusion, titrated to uterine response, with the

Pitocin label capping cumulative postpartum dosing to limit water-intoxication risk #2. This is not a self-

administered medicine and is outside the compounded-product context.

For compounded intranasal or sublingual oxytocin, there is no FDA-approved dose because there is no

FDA-approved product by these routes. Behavioral-trial doses have varied widely, and a central caveat is

that intranasal delivery to the brain is uncertain, so trial doses cannot be assumed to produce a defined

central effect 94. Any compounded regimen is set by the prescribing clinician for one patient with

documented rationale, and the pharmacist reviews it before dispensing.

© Oxytocin Safety

The most serious dose-related risk of oxytocin is water intoxication and severe hyponatremia. Oxytocin has

intrinsic antidiuretic activity because of its structural similarity to vasopressin, so prolonged or high-dose

administration, especially with large volumes of electrolyte-free hypotonic fluids, can cause water retention,

dangerously low serum sodium, seizures, coma, and death. This is why the labeled obstetric regimens limit

cumulative dosing and avoid hypotonic carriers 222°,

In the obstetric setting, the dominant acute risk is excessive uterine activity. Overstimulation (tachysystole)

or sustained tetanic contraction reduces placental blood flow, can produce non-reassuring fetal heart-rate

B RonanRx - Personalized Medicine

Compounded medications are not FDA-approved. Valid patient-specific

prescription required. © 2026 RonanRx, Inc. RonanRx is a health-

technology platform, not a pharmacy; prescriptions are dispensed by Elite
Care Pharmacy LLC, a separately licensed Texas pharmacy owned by

RonanRx, Inc.

Page 16 of 31

[Of 32100}

ronanrx.com/medications/oxytocin/

=]


https://ronanrx.com/medications/oxytocin/

w RonanRx PERSONALIZED MEDICINE Oxytocin - Clinical Monograph

patterns and fetal oxygen desaturation, and in rare cases causes uterine rupture, particularly in a previously
scarred uterus '°. Other reported reactions to the injectable include nausea, vomiting, cardiac arrhythmias,
and hypersensitivity reactions 2.

For the compounded intranasal and sublingual forms used off-label, the systemic doses are far smaller than
obstetric infusions, but oxytocin is still a potent uterotonic and is generally avoided in pregnancy outside a
controlled obstetric indication. Reviews of longer-term intranasal oxytocin in autism trials report that it has
been reasonably tolerated, with common nuisance effects such as thirst, increased urination, headache, and
nasal irritation, but long-term safety data remain limited and the central benefit is unproven *3°. None of
the behavioral uses are FDA-approved.

Contraindications

For the FDA-approved injectable, the Pitocin label lists contraindications including significant
cephalopelvic disproportion, unfavorable fetal positions or presentations that are undeliverable without
conversion, obstetric emergencies favoring surgical intervention, fetal distress when delivery is not
imminent, hypertonic or hyperactive uterine patterns, and clinical situations where vaginal delivery is
contraindicated (such as active genital herpes, placenta previa, or cord presentation). It is also not indicated
for elective induction of labor 22.

Hypersensitivity to oxytocin is a contraindication. Caution applies to any use where uterine overstimulation
would be dangerous, and to settings where large-volume hypotonic fluids would compound the water-

intoxication risk 222°.

For compounded intranasal or sublingual oxytocin used off-label, use outside of a controlled obstetric
setting should avoid pregnancy given the uterotonic activity, and any such preparation requires a valid
patient-specific prescription with documented clinical rationale °.

Drug interactions

Vasoconstrictors and sympathomimetics: severe hypertension has been reported when oxytocin is given
within hours of prophylactic vasoconstrictor agents in patients who received caudal-block anesthesia, per
the injectable label >2.

Other uterotonics: concurrent or sequential use with prostaglandins or other agents that increase uterine
tone raises the risk of tachysystole and uterine hyperstimulation, the same mechanism that compromises
fetal status 9.

Fluids and electrolytes: co-administration of large volumes of hypotonic, electrolyte-free intravenous fluids
markedly increases the risk of water intoxication and hyponatremia because of oxytocin's antidiuretic
activity 222,
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Adverse events

Water intoxication and hyponatremia: the signature serious adverse event, driven by oxytocin's antidiuretic
activity. High or prolonged dosing, especially with hypotonic fluids, can cause severe low sodium, seizures,
coma, and death; case reports document this even outside extreme dosing 2°22.

Uterine hyperstimulation and its fetal consequences: tachysystole or tetanic contraction reduces
uteroplacental perfusion and is associated with significant fetal oxygen desaturation and non-reassuring
fetal heart-rate patterns; uterine rupture and cervical or vaginal lacerations are rare but serious 922

Maternal and general reactions to the injectable include nausea, vomiting, cardiac arrhythmias, premature
ventricular contractions, anaphylactoid hypersensitivity reactions, and postpartum hemorrhage 2.

For compounded intranasal oxytocin used off-label, reported effects in autism trials have generally been
mild, including thirst, increased urination, headache, and nasal or upper-respiratory irritation; a review of
longer-term intranasal use found it reasonably tolerated but with limited long-term safety data 3.

~" Monitoring Oxytocin Therapy

Obstetric infusion requires continuous monitoring of uterine activity and fetal heart rate so that the
infusion can be reduced or stopped at the first sign of hyperstimulation or a non-reassuring fetal pattern
1922 Fluid balance and serum sodium warrant attention when dosing is prolonged or fluids are hypotonic,
given the water-intoxication risk 2°.

For compounded intranasal or sublingual oxytocin used off-label, monitoring is clinical and indication-
specific. Because central benefit is unproven, the prescribing clinician should set explicit treatment goals
and a stopping rule, and patients should be counseled that these uses are investigational 4°.

&y Oxytocin in Special Populations

¥ Oxytocin Evidence Quality

The evidence splits cleanly by route and indication. The injectable obstetric uses (induction and
augmentation of labor, postpartum bleeding control) are FDA-approved and rest on decades of labeled
clinical use; the receptor pharmacology and the labor and lactation physiology are well characterized 22>

The central-nervous-system uses delivered by compounded intranasal or sublingual oxytocin are emerging
and unproven. Early human studies were encouraging, including trust and emotion-recognition findings in
healthy volunteers and several small positive autism trials 238195, But the largest and most rigorous trial,

SOARS-B (Sikich 2021, NEJM), found no benefit in autism, a large Japanese trial (Yamasue 2020) did not

confirm benefit, and meta-analyses report small, non-significant overall effects on social cognition 4512, A
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methodological critique argues that very little intranasal oxytocin reaches the brain, which undercuts

confident interpretation of any CNS claim 9'°. The honest reading is that behavioral benefit is not

established.

graph

Safety evidence is mature for the obstetric route, where water intoxication and uterine hyperstimulation are

the documented serious harms 2°'°. For the off-label intranasal route, short-term tolerability appears

acceptable but long-term safety data are limited *3.

® Major Oxytocin Clinical Studies

Study Design

Sikich 2021 (NEJM), SOARS-  Multi-site 290
B: Intranasal oxytocin in randomized double-
children and adolescents with ~ blind placebo-
autism controlled phase 2

trial

Yamasue 2020 (Molecular Randomized double- 106

Participants Duration

Finding

In the largest and
most careful trial, a

daily oxytocin nasal

spray worked no

better than a placebo

spray for social
difficulties in

children with autism.

Intranasal oxytocin

produced no significant

difference from placebo on

the primary social-

withdrawal measure or on

secondary social and

cognitive measures over 24

Psychiatry), Intranasal
oxytocin for core autism
social symptoms

blind placebo-
controlled clinical
trial

31

weeks. 14
Multi-week Alarge Japanese trial
treatment also failed to find a
with lasting benefit of
crossover oxytocin nasal spray
and on the core social
continuation = symptoms of autism.
phases Did not confirm a sustained

benefit of intranasal
oxytocin on the primary
social-reciprocity outcome
in autism spectrum

disorder. 15
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Study

Yatawara 2016 (Molecular
Psychiatry), Oxytocin nasal
spray in young children with

autism

Parker 2017 (PNAS),
Intranasal oxytocin and
biomarkers of response in
children with autism

Keech 2018
(Psychoneuroendocrinology),
Meta-analysis of intranasal
oxytocin and social cognition

B RonanRx - Personalized Medicine
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Randomized double-
blind placebo-
controlled crossover
trial

Randomized double- 32
blind placebo-

controlled parallel-

group trial

Meta-analysis of —
randomized

controlled trials in
neurodevelopmental
disorders
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Finding

A smaller study in
young children did
find that oxytocin
nasal spray improved
parent-rated social
responsiveness,
which is part of why
the overall picture is
mixed.

Oxytocin nasal spray
improved caregiver-rated
social responsiveness
compared with placebo in
young children with

autism. 8

This study suggested
oxytocin helped
social skills mainly in
the children who
started with the
lowest natural
oxytocin levels,
hinting that any
benefit may be
specific to certain
patients.

Oxytocin improved social
abilities versus placebo,
and children with the
lowest pretreatment blood
oxytocin showed the

greatest improvement. 1°

When researchers
combined many
trials, oxytocin nasal
spray showed little to
no reliable effect on
social thinking across
neurodevelopmental
conditions.

Pooled effects of intranasal
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Study

Kosfeld 2005 (Nature),
Oxytocin increases trust in

humans

Domes 2007 (Biological
Psychiatry), Oxytocin
improves mind-reading in

humans

Guastella 2009
(Psychoneuroendocrinology),
Oxytocin as an adjunct to
exposure therapy for social
anxiety

RonanRx PERSONALIZED MEDICINE

Design

Randomized double- 128
blind placebo-

controlled

experiment

Randomized double- 30
blind placebo-

controlled crossover

Randomized double- 25
blind placebo-
controlled trial

Participants

Duration

Single dose,
behavioral
economics
task

Single dose

Exposure-
therapy

sessions

Oxytocin - Clinical Monograph

Finding

oxytocin on social-cognitive
domains were small and
non-significant overall,
with at most a small effect

on theory-of-mind tasks. 1

In a classic
experiment, people
given oxytocin nasal
spray behaved more
trustingly in a
money-sharing game
than people given a
placebo.

A single intranasal dose of
oxytocin increased trusting
behavior in an economic
exchange game compared

with placebo. 2

Healthy men were
slightly better at
reading emotions
from photos of eyes
after taking oxytocin
than after a placebo.
Intranasal oxytocin
improved performance on
the Reading the Mind in the
Eyes emotion-recognition

task in healthy men. 3

Adding oxytocin to
talk therapy made
people with social
anxiety feel a bit
better about
themselves during
sessions, but it did
not improve how well
the therapy worked
overall.

Oxytocin improved
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Study Design Participants
Fewtrell 2006 (Arch Dis Randomized double- —
Child Fetal Neonatal Ed), blind placebo-

Oxytocin nasal spray for milk ~ controlled trial
expression

Simpson 2008 (Am J Obstet Prospective —
Gynecol), Oxytocin-induced observational study
uterine hyperstimulation and  of labor

fetal status
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Duration Finding

Early

patients' self-appraisals of
appearance and speech
during exposure sessions,
but the effect did not
generalize to overall

treatment outcome. 4

A nasal spray of

postpartum oxytocin gave

mothers expressing
milk at best a brief
early boost that soon
matched placebo, so
it was not a clear
help.

Oxytocin nasal spray in
mothers expressing milk for
preterm infants produced
at most a transient early
increase in milk yield that
did not separate from
placebo over the study. 18

During labor =~ When oxytocin made

the uterus contract
too much during
labor, babies showed
more signs of low
oxygen and distress,
which is the main
reason the dose must
be carefully
controlled.
Oxytocin-induced uterine
hyperstimulation was
associated with significant
fetal oxygen desaturation
and more non-reassuring
fetal heart-rate patterns
compared with normal

uterine activity. 19
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M Oxytocin Pharmacokinetics & Pharmacodynamics

Pharmacokinetics

Given intravenously, oxytocin acts within minutes, with a short plasma half-life on the order of a few
minutes; it is cleared rapidly by the liver, kidney, and the placental enzyme oxytocinase during pregnancy.
This short half-life is why obstetric use is a titrated continuous infusion rather than a single bolus 2*>'.

Intranasal oxytocin raises plasma concentrations to supraphysiologic levels, but the central
pharmacokinetics are the crux of the controversy: only a very small fraction appears to reach the
cerebrospinal fluid and brain. Leng and Ludwig argued that this gap undermines confident claims about
central behavioral effects, and Quintana 2021 summarized the resulting methodological lessons for trial
design and dosing 9°.

Sublingual and buccal compounded oxytocin preparations have not been characterized against the
injectable and are not bioequivalent; absorption across the oral mucosa is variable and route-specific
pharmacokinetics should be assumed uncertain.

Pharmacodynamics

Peripherally, the pharmacodynamic effect is contraction: rhythmic myometrial contraction (graded by
gestational age as uterine receptor density rises) and contraction of mammary myoepithelial cells for milk
ejection. Both are direct OXTR-mediated, calcium-dependent smooth-muscle effects 2.

Centrally, the pharmacodynamics are far less defined. Effects on trust, emotion recognition, amygdala
reactivity, and social behavior have been reported in some studies but are inconsistent across the larger
trials, and the central exposure achieved by intranasal dosing is itself uncertain, so a reliable central dose-
response relationship has not been established 2*4°.

LT Comparing Oxytocin Formulations

The FDA-approved formulation is the injectable (10 units/mL), the only form studied and labeled for
obstetric use 2. Its pharmacology is well characterized and its dosing is hospital-controlled.

Compounded intranasal sprays deliver the same molecule by a route intended for systemic and, in theory,
central exposure, but with the major caveat that brain delivery is uncertain and unproven °. Compounded
sublingual troches and drops aim for mucosal absorption and have no established pharmacokinetic profile.
Neither compounded route is bioequivalent to the injectable, and neither is FDA-approved.
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RonanRx-compounded oxytocin is dispensed only on a patient-specific prescription with documented
clinical rationale, and the formulation difference (route, strength, uncertain absorption) is noted on
dispensing.

8 Oxytocin Storage and Handling

Oxytocin is heat-sensitive. The manufactured injectable is stored refrigerated per its label, and potency
degrades with heat exposure, a well-recognized challenge for the molecule that has driven interest in heat-
stable alternatives in low-resource settings 2.

Compounded intranasal and sublingual oxytocin preparations should be refrigerated, protected from heat
and light, and assigned a short beyond-use date based on the dispensing pharmacy's stability record.
Patients are counseled to follow the refrigeration instructions on the dispensing label.

Oxytocin Compounding & Operations

503A compounding

Compounded oxytocin is prepared under 503A on patient-specific prescriptions in state-licensed
compounding pharmacies *4. Because there is no FDA-approved intranasal or sublingual oxytocin product,
these routes can only reach a patient through compounding, on the order of a licensed prescriber for an
identified patient with documented clinical rationale.

RonanRx prepares oxytocin from USP-grade active ingredient with documented sourcing, gravimetric
verification, and finished-product checks under the pharmacy's quality system, and the preparation is
released by a licensed pharmacist. Because oxytocin is heat and cold-chain sensitive and potent at small
doses, the safety reasoning leads with refrigerated handling, accurate low-dose measurement, named-on-
label accountability, and a clear stopping rule for the unproven behavioral uses, not with regulatory
citations.

Pharmacist review

Each prescription for compounded oxytocin undergoes pharmacist review before dispensing. The review
confirms a valid patient-specific prescription with documented clinical rationale, an appropriate route and
strength for the stated goal, the absence of pregnancy or other settings where a uterotonic would be unsafe,
and that the patient has been counseled that intranasal and sublingual uses are off-label and, for the
behavioral indications, investigational with mixed evidence '4°.

RonanRx does not dispense oxytocin as a consumer wellness, 'bonding,’ or 'trust' product, and does not fill
prescriptions that read as routine non-clinical self-administration. Compounded oxytocin is not FDA-
approved and has not been reviewed by the FDA for safety or effectiveness before dispensing 2>.
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Quality and traceability

Active pharmaceutical ingredient (oxytocin, USP) is sourced from registered suppliers with documented
certificates of analysis. Each preparation is recorded with lot numbers traceable to the API source, the
compounding date, the assigned beyond-use date, and the dispensing pharmacist of record. Finished-
product records are retained per state board of pharmacy requirements, which is what makes a recall path

real rather than theoretical.

Cold chain

Oxytocin is heat-labile, so compounded intranasal and sublingual preparations are cold-chain products.
They are stored and shipped refrigerated, protected from heat and light, and carry a short beyond-use date.
Patients are instructed to keep the preparation refrigerated and to follow the dispensing label; potency is
not assured if the product is left at room temperature beyond the labeled window 22.

O Frequently Asked Questions About Oxytocin

Is compounded oxytocin nasal spray FDA-approved?

No. The only FDA-approved oxytocin products are injectable (Pitocin and generic oxytocin injection USP)
for obstetric use 22. There is no FDA-approved intranasal or sublingual oxytocin in the United States. Those
forms are compounded, off-label preparations made on a patient-specific prescription. Compounded
medicines are not FDA-approved 4.

Does oxytocin nasal spray actually help with autism or social anxiety?

The evidence is mixed and, on balance, not convincing. The largest, most rigorous trial in autism (SOARS-
B) found no benefit, and pooled analyses of many trials show small, non-significant effects 4**. Some
smaller studies were positive ®. A major caveat is that very little intranasal oxytocin appears to reach the
brain °. These uses are investigational, and benefit is not established.

What is oxytocin FDA-approved to treat?

The injectable form is approved for obstetric use: to induce or strengthen labor when there is a medical
indication, to help manage an inevitable or incomplete abortion, and after delivery to produce uterine
contractions and control bleeding or uterine atony 2. It is not approved for elective (non-medically-
indicated) induction.

What are the most serious risks of oxytocin?

Two stand out. First, water intoxication and dangerously low sodium, because oxytocin has a vasopressin-
like antidiuretic effect; high doses with hypotonic fluids can cause seizures and coma 2°2. Second, in labor,
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excessive uterine contractions can reduce the baby's oxygen and, rarely, rupture the uterus '°. These are
why obstetric dosing is carefully controlled.

Are the oxytocin 'bonding sprays' sold online the same thing?

No. Oxytocin sprays marketed online as 'love,' 'bonding,’ or 'trust' sprays without a prescription are
unregulated and are not medicine; their contents and strength are not assured °. Legitimate compounded
oxytocin requires a valid prescription from a licensed prescriber for an identified patient, USP-grade
ingredient, refrigerated handling, and pharmacist release 5.

Why would a pharmacy compound oxytocin instead of using the approved product?

The approved product is a hospital injectable for labor. The compounded value is a different route and dose
for a different, physician-directed goal, for example an intranasal preparation to support milk letdown, or a
clinician-directed investigational preparation, written for one named patient 2. Because the behavioral

uses are unproven, RonanRx prepares these only with documented clinical rationale and pharmacist review
14
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> How to Access Oxytocin

Oxytocin - Clinical Monograph

Compounded Oxytocin is dispensed under 503A on a patient-specific prescription. Depending on your role,

the next step looks different.

W

FOR PRESCRIBING CLINICIANS

Offer this medication

A pharmacist will follow up within
two business days. We'll cover
state availability, supported
formulations, and what integration
looks like for your clinic.

ronanrx.com/request-—
partnership-call

B RonanRx - Personalized Medicine

R

PATIENT WITH A DOCTOR

Receive your prescription

If your doctor has prescribed
Oxytocin, sign up so we can

prepare and ship your medication.

The signup wizard collects intake
and connects you to the
prescribing workflow.

ronanrx.com/patients

Compounded medications are not FDA-approved. Valid patient-specific

prescription required. © 2026 RonanRx, Inc. RonanRx is a health-

technology platform, not a pharmacy; prescriptions are dispensed by Elite
Care Pharmacy LLC, a separately licensed Texas pharmacy owned by

RonanRx, Inc.
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PATIENT WITHOUT A DOCTOR

Find a partner clinic

RonanRx prescribes through
partner clinics — we don't initiate
prescriptions on this site. Read
how the referral process works and
how to find a partner clinic in your
state.

ronanrx.com/find-clinic
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Other compounds RonanRx makes

This monograph is one of many in the RonanRx formulary. Every compound below is
prepared under 503A on a patient-specific prescription. Browse the full catalog at
ronanrx.com/medications and ronanrx.com/peptides, or scan the codes at right for each

index.

MEDICATIONS (42)

Alpha-Lipoic Acid (ALA) — Antioxidant & mitochondrial
Coenzyme Q10 (CoQ10) — Antioxidant & mitochondrial
Glutathione — Antioxidant & mitochondrial

Methylene Blue — Antioxidant & mitochondrial

NAD+ / NMN — Antioxidant & mitochondrial
Compounded Topical Anesthetics (BLT, LET) — Dermatology
Topical Minoxidil — Dermatology

Topical Tretinoin — Dermatology

Compounded Magnesium — Energy & nutritional
Cyanocobalamin — Energy & nutritional

High-Dose Vitamin D — Energy & nutritional
Hydroxocobalamin — Energy & nutritional

Iron (Compounded) — Energy & nutritional
L-Carnitine — Energy & nutritional

Methylcobalamin (B12) — Energy & nutritional
Methylfolate — Energy & nutritional

Anastrozole — Hormone optimization

Clomiphene & Enclomiphene — Hormone optimization
DHEA — Hormone optimization

Estradiol — Hormone optimization

Estriol — Hormone optimization

B RonanRx - Personalized Medicine
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Medications

Peptides

Human Chorionic Gonadotropin (HCG) — Hormone
optimization

Oxytocin — Hormone optimization

Pregnenolone — Hormone optimization

Progesterone — Hormone optimization

Testosterone — Hormone optimization

Compounded Metformin — Metabolic & weight
Compounded Semaglutide — Metabolic & weight
Compounded Tirzepatide — Metabolic & weight
Lipotropic Injection (MIC, MICC) — Metabolic & weight
Low-Dose Naltrexone (LDN) — Metabolic & weight
Naltrexone-Bupropion Combination — Metabolic & weight
Topiramate — Metabolic & weight

Bremelanotide / PT-141 — Sexual health
Compounded Sildenafil — Sexual health
Compounded Tadalafil — Sexual health

Trimix Injection — Sexual health

Compounded Gabapentin — Sleep & recovery
Compounded Melatonin — Sleep & recovery
Compounded T3 (Liothyronine) — Thyroid
Compounded T3/T4 Combinations — Thyroid
Compounded T4 (Levothyroxine) — Thyroid

[Ofx:A0]
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PEPTIDES (21)

Sermorelin — Available now

Tesamorelin — Available now

AOD-9604 — Growth-hormone axis (under FDA review)
CJC-1295 — Growth-hormone axis (under FDA review)

GHRP-2 / GHRP-6 — Growth-hormone axis (under FDA review)
Hexarelin — Growth-hormone axis (under FDA review)
Ipamorelin — Growth-hormone axis (under FDA review)

MK-677 / Ibutamoren — Growth-hormone axis (under FDA review)
5-Amino 1MQ — Metabolic & longevity (under FDA review)
Epitalon / Epithalon — Metabolic & longevity (under FDA review)
MOTS-C — Metabolic & longevity (under FDA review)
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Thymosin Alpha-1 / Thymalin — Metabolic & longevity (under
FDA review)

DSIP, Delta Sleep-Inducing Peptide — Neuro & cognitive (under
FDA review)

Selank — Neuro & cognitive (under FDA review)
Semax — Neuro & cognitive (under FDA review)

Vasoactive Intestinal Peptide (VIP) — Neuro & cognitive (under
FDA review)

BPC-157 — Tissue repair (under FDA review)

KPV — Tissue repair (under FDA review)

LL-37 — Tissue repair (under FDA review)

Pentadeca Arginate (PDA) — Tissue repair (under FDA review)
TB-500 / Thymosin Beta-4 — Tissue repair (under FDA review)
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