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Trimix Injection
Combination injectable for erectile dysfunction (state-restricted)

Trimix is a compounded medicine that a man injects with a very small needle into
the side of the penis before sexual activity to produce an erection. It is a mix of three
drugs, alprostadil, papaverine, and phentolamine, that together relax the smooth
muscle inside the penis so blood flows in and produces an erection within about 5,
15 minutes [bechara1996; bechara1997; linet1996]. It is typically used when oral
pills (sildenafil, tadalafil) have not worked well enough, or when the single-drug

FDA-approved injections (Caverject, Edex) cause too much penile pain.

Unlike Viagra, trimix is not approved by the FDA as a finished combination
product, there is no manufacturer that makes it as a pre-packaged drug. Instead it is
prepared by a compounding pharmacy on a doctor's prescription for one specific
patient. The first dose is always given in the doctor's office to find the right strength
and to make sure the erection does not last too long. Patients also receive written
instructions on what to do if an erection lasts longer than four hours (a medical
emergency called priapism) [burnett2018].
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FOR CLINICIANS

Trimix is a compounded intracavernosal injection (ICI) combining alprostadil (PGE1), papaverine, and phentolamine
for the on-demand treatment of moderate-to-severe erectile dysfunction [mulhall2018]. There is no FDA-approved
combination product; single-agent alprostadil is FDA-approved as Caverject [linet1996] and Edex for intracavernosal
use and as Muse [padmanathan1997] for transurethral administration. The combination is supported by decades of
clinical literature and is endorsed as a second-line therapy in major society guidelines [burnett2018, salonia2021].

Mechanism: alprostadil activates EP receptors — adenylate cyclase — cAMP-mediated smooth muscle relaxation;
papaverine non-selectively inhibits phosphodiesterase, raising both cAMP and cGMP; phentolamine blocks alpha-1
and alpha-2 receptors, reducing sympathetic tone. The synergy permits each agent at sub-monotherapy doses,
reducing the dose-dependent penile pain typical of alprostadil monotherapy [bechara1997, porst1998] and improving
response in PDEs5i and Caverject failures [bechara1996, kim2000]. Onset 5, 15 minutes; duration 30, 90 minutes;
success rates in published series exceed 80% in selected populations [coombs2012, belew2015].

Critical prescribing requirements: an in-office trial dose with titration to identify the lowest effective dose
[burnett2018, porst2013]; partner-witnessed injection training; a written priapism protocol (urgent urological
evaluation for any erection lasting >4 hours, per AUA priapism guidance [bivalacqua2022]); refrigerated multi-dose
vial storage; and explicit informed consent covering priapism, penile pain, corporal fibrosis/Peyronie-like nodules,
hematoma, and infection [lakin1990, moemen2004, canale1996]. Compounding under 503A is the primary route to
combination ICI therapy in the United States.
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< Why Personalized Trimix Injection

There is no FDA-approved fixed-combination trimix. The FDA reviewed alprostadil by itself
as Caverject and Edex, and as the Muse urethral pellet. It never reviewed an alprostadil plus
papaverine plus phentolamine product, because no manufacturer ever filed one. The only
lawful way to get the three-drug intracavernosal injection blend is a 503A compounding
pharmacy preparing it for one named patient on a prescriber's order. That regulatory shape,
not a clinical preference, is why combination ICI exists as a compounded preparation in the
first place.

The personalization that follows from this is concrete. The alprostadil concentration sets the pain
ceiling, papaverine drives the bulk of the smooth-muscle relaxation and erection duration, and
phentolamine takes the sympathetic brake off without producing relaxation on its own. A prescriber
who watched your in-office trial dose can lower alprostadil if you flagged penile pain at 10 mcg per mL,
raise papaverine if rigidity was incomplete, drop alprostadil entirely to a bimix if you cannot tolerate
prostaglandin, or move to a quadmix with atropine if neither combination held. The dose volume is
calibrated to your response, not to a label. None of that is possible inside a single fixed-ratio
commercial vial.

This is the older arrangement: a prescriber, a pharmacist, a prescription, and one named patient.
Modern sterile preparation and state inspection keep it honest.

47 Quick Facts About Trimix Injection

Category: Intracavernosal combination injection (vasoactive smooth-muscle relaxant)

Active ingredients: Alprostadil (synthetic prostaglandin E1) + papaverine HCI (non-selective
phosphodiesterase inhibitor) + phentolamine mesylate (non-selective alpha-adrenergic antagonist). 'Bimix’

omits one component (typically alprostadil); 'quadmix' adds atropine.

FDA-approved branded forms: No FDA-approved combination product. Single-agent alprostadil is
FDA-approved as Caverject (intracavernosal injection, Pfizer, 1995) and Edex (intracavernosal injection,
Endo, 1997). Single-agent alprostadil is also FDA-approved as Muse (transurethral suppository, VIVUS,
1996).

Route: Intracavernosal injection, direct injection into the lateral corpus cavernosum using a fine (27, 30
gauge) insulin syringe, on demand prior to sexual activity
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Evidence posture: Decades of clinical literature support the safety and efficacy of intracavernosal
vasoactive combination therapy for moderate-to-severe ED, particularly in patients who fail PDE5
inhibitors or single-agent alprostadil. No FDA approval for the combination product.

Compounded under: 503A, patient-specific prescription only; state-restricted in some jurisdictions

Critical safety requirements: In-office trial dose with titration, partner-witnessed patient training,
written priapism protocol (urgent care if erection persists >4 hours), refrigerated storage, formal informed

consent.

SPECIALS: PATIENT-SPECIFIC PRESCRIPTION ONLY

Trimix Injection 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 What is Trimix Injection?

Trimix is a sterile aqueous combination injection containing three vasoactive agents: alprostadil (synthetic
prostaglandin E1), papaverine hydrochloride, and phentolamine mesylate. It is prepared by a state-licensed
compounding pharmacy on a patient-specific prescription and dispensed in a refrigerated multi-dose vial.
There is no FDA-approved finished trimix product; the FDA-approved intracavernosal injectables for
erectile dysfunction are single-agent alprostadil, marketed as Caverject (Pfizer, FDA approval 1995) and
Edex/Viridal (FDA approval 1997). A separate single-agent alprostadil product, Muse (VIVUS, FDA
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approval 1996), is delivered as a transurethral pellet rather than by injection [linet1996,
padmanathan1997].

Variants on the combination exist. 'Bimix' typically refers to a two-drug combination, most commonly
papaverine plus phentolamine, or alprostadil plus phentolamine. 'Quadmix' adds atropine as a fourth
agent. These variants are also compounded and selected case-by-case based on patient response and
tolerability [bechara1996, bechara1997, belew2015].

Trimix is administered by direct intracavernosal injection through the lateral aspect of the proximal penile
shaft, typically using a 27- to 30-gauge insulin syringe. Onset of erection is approximately 5, 15 minutes;
rigid duration is approximately 30, 90 minutes depending on patient response and dose.

§¢ How Trimix Injection Works

An erection is a hemodynamic event: parasympathetic nerve discharge and endothelial nitric oxide release
relax cavernosal smooth muscle, the trabecular sinusoids dilate, arterial inflow increases, and venous
outflow is mechanically compressed. Trimix is a pharmacologic shortcut to this state, it bypasses the central
and neural triggers by delivering smooth-muscle-relaxing drugs directly into the corpora cavernosa
[lue2000].

Each of the three components acts through a distinct intracellular pathway. Alprostadil (prostaglandin E1)
binds EP2 and EP4 receptors on cavernosal smooth muscle, stimulating adenylate cyclase and raising
intracellular cAMP. Papaverine is a non-selective phosphodiesterase inhibitor that raises both cAMP and
c¢GMP by preventing their hydrolysis. Phentolamine is a non-selective alpha-adrenergic antagonist that
blocks the sympathetic vasoconstrictor tone that opposes erection at the smooth-muscle level. The three
drugs together produce synergistic smooth-muscle relaxation at doses lower than would be required of any
one agent given alone [bechara1996, bechara19gy, porst1998].

The clinical consequence of this synergy is twofold: response in patients who fail single-agent alprostadil or
PDEj5 inhibitors, and lower per-agent dosing that reduces the dose-dependent penile pain seen with
alprostadil monotherapy [bechara1997, porst1998, kim2000].

® Biological Role of Trimix Injection

Prostaglandin E1 is an endogenous eicosanoid; papaverine is a plant-derived alkaloid; phentolamine is a
synthetic alpha-blocker historically used in pheochromocytoma and hypertensive emergency. None of the
three is a 'natural’ regulator of erection in the way that nitric oxide is. Their relevance to penile physiology is
purely pharmacologic, each happens to relax cavernosal smooth muscle through a pathway that produces
erection when activated locally [lue2000].
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The clinical role of intracavernosal injection therapy is to bypass upstream defects in the erection cascade,
neural injury (post-prostatectomy, spinal cord injury, diabetic autonomic neuropathy), arterial
insufficiency, or PDE5 inhibitor failure, by delivering a pharmacologic stimulus directly to the effector
tissue [coombs2012, belew2015, mulhall2005].

4 Detailed Mechanism of Trimix Injection

Cavernosal smooth muscle is held in a contracted (flaccid) state by tonic sympathetic outflow acting
primarily through alpha-1 adrenergic receptors. Erection requires a coordinated reduction in this tone
combined with active relaxation driven by parasympathetic and non-adrenergic non-cholinergic (NANC)
neurotransmission, principally via nitric oxide [lue2000]. NO activates soluble guanylate cyclase — cGMP
— protein kinase G — reduction in intracellular calcium and myosin light chain phosphorylation. A parallel
cAMP pathway, driven by prostaglandin E1 and other ligands, converges on the same calcium- and
phosphorylation-dependent relaxation mechanism.

Alprostadil (PGE1) is a synthetic eicosanoid that binds prostanoid EP2 and EP4 receptors on cavernosal
smooth muscle, raising cAMP through Gas-coupled activation of adenylate cyclase. Caverject and Edex
deliver alprostadil as monotherapy; pivotal evidence from the multicenter Alprostadil Study Group
[linet1996] demonstrated functional erections in 87% of doses, with the principal dose-limiting adverse
event being penile pain (reported in roughly one-third of patients).

Papaverine, a benzylisoquinoline alkaloid derived from opium, is a non-selective phosphodiesterase
inhibitor. By blocking PDE1, PDE3, PDE4, and PDEs5, papaverine raises both cAMP and cGMP and
produces broad smooth-muscle relaxation. Historically, papaverine was the first vasoactive agent used for
intracavernosal injection, early experimental and clinical observations in the early 1980s established that
direct cavernosal injection could produce an erection in a previously impotent patient, a finding that
catalyzed the field of pharmacologic ED management [coombs2012, belew2015].

Phentolamine mesylate is a non-selective alpha-adrenergic antagonist; it removes the sympathetic
vasoconstrictor brake without producing relaxation on its own, which is why it is typically combined with a
relaxant rather than used alone. Combination with alprostadil and/or papaverine produces additive, and in
clinical observation, synergistic, effects [bechara1996, bechara1997, porst1998]. Bechara and colleagues
randomized PGE1 alone vs the trimix combination in adults with ED and demonstrated that the
combination produced rigid responses in alprostadil non-responders [bechara1996] and that the
combination was associated with substantially less injection-site pain than alprostadil alone [bechara1997].

(® Trimix Injection Research History

The era of pharmacologic management of erectile dysfunction began in the early 1980s with two
independent observations that direct injection of vasoactive substances into the corpus cavernosum could
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produce a functional erection in men with previously refractory impotence. Ronald Virag in Paris and Giles
Brindley in London reported the first clinical use of intracavernosal papaverine and phenoxybenzamine,
respectively, opening a therapeutic route that bypassed the neural and vascular causes of impotence then
poorly understood [coombs2012, belew2015, lue2000].

Through the 1980s and 1990s, the field expanded from single-agent papaverine to alprostadil (synthetic
PGE1) and to combinations. The pivotal multicenter trial of single-agent intracavernosal alprostadil
[linet1996], published in the New England Journal of Medicine by the Alprostadil Study Group, established
alprostadil as the dominant single agent, with response in 87% of injections and a tolerability profile
dominated by penile pain. FDA approval of Caverject (1995) and Edex (1997) followed for ICI; transurethral
alprostadil (Muse) was approved in 1996 based on the multicenter trial published by Padma-Nathan and
colleagues [padmanathan1997].

The clinical case for trimix and bimix combinations emerged from observations that many patients failed
alprostadil monotherapy because of penile pain at therapeutic doses, and that combinations of papaverine,
phentolamine, and alprostadil at individually sub-effective doses could restore response without the pain
ceiling. Bechara and colleagues at the Hospital Argerich in Buenos Aires conducted the most-cited
comparative work [bechara1996, bechara1997], first demonstrating that the trimix combination produced
rigid erections in alprostadil non-responders, then showing in a randomized comparison that papaverine +
phentolamine produced fewer injection-site pain events than PGE1 alone at comparable rigidity. The
dropout/complication analysis from the same group [casabe1998] documented a real-world withdrawal
rate driven primarily by loss of motivation rather than adverse events, paralleling subsequent program
reports [coombs2012, polito2012].

Comprehensive reviews of ICI program outcomes [coombs2012, belew2015, mulhall2018] and
conservative-treatment standard-of-practice consensus documents [porst2013] consolidated the evidence
base, while major society guidelines [burnett2018, salonia2021] codified ICI as a second-line therapy after
PDEs5 inhibitor failure or contraindication. The AUA priapism guideline [bivalacqua2022] formalized the
management algorithm for the principal serious complication of ICI.

B9 Trimix Injection Timeline

1982 ® Virag reports first clinical use of intracavernosal papaverine for impotence in Paris; Brindley
independently reports intracavernosal phenoxybenzamine in London, birth of intracavernosal
injection therapy [coombs2012; belew2015]

1990 ® Lakin et al [lakin1990]. (J Urol), early ICI program complication analysis: prolonged erection,
corporal fibrosis, hematoma rates in a 209-patient series

1995 ® FDA approves Caverject (alprostadil intracavernosal injection, Pfizer) for erectile dysfunction
[linet1996]
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1996

1996

1996

1996

1997

1997

1997

1997

1998

1998

2000

2000

2004

2005

2006

Linet et al [linet1996]. (NEJM) publish the multicenter Alprostadil Study Group trial demonstrating
efficacy and safety of intracavernosal alprostadil monotherapy, pivotal evidence for Caverject

Bechara et al [bechara1996]. (J Urol), PGE1 vs trimix combination in alprostadil non-responders
demonstrates rigid response in the combination arm

Canale et al [canale1996]. (Int J Androl), long-term intracavernous self-injection with PGE1: efficacy
and complication profile in extended use

FDA approves Muse (alprostadil transurethral suppository, VIVUS) [padmanathan1997]

Bechara et al [bechara1997]. (J Urol), randomized comparison of papaverine + phentolamine vs
PGE1 alone demonstrates fewer injection-site pain events with the combination at comparable
rigidity

Padma-Nathan et al [padmanathan1997]. (NEJM) publish the multicenter trial of transurethral

alprostadil (Muse)

Montorsi et al [montorsi1997]. (J Urol), early intracavernosal alprostadil after nerve-sparing radical
retropubic prostatectomy improves recovery of spontaneous erections, establishing the rationale for
post-prostatectomy penile rehabilitation

FDA approves Edex/Viridal (alprostadil intracavernosal injection, Endo) [porst1998]

Casabé/Bechara et al [casabe1998]. (Int J Impot Res), drop-out reasons and complications in self-
injection with a triple vasoactive drug mixture: programmatic data on long-term adherence

Porst et al [porst1998]. (Int J Impot Res), intracavernous Alprostadil Alfadex long-term tolerability
data in a European multicenter cohort

Lue (NEJM), clinical review of erectile dysfunction consolidates the diagnostic and treatment
framework, including ICI as second-line therapy [lue2000]

Kim et al [kim2000]. (Urol Int), risk factors for early dose escalation during intracavernous
pharmacotherapy

Moemen et al [moemen2004]. (Int J Impot Res), sonographic assessment of corporal changes after
long-term intracavernous self-injection

Mulhall et al [mulhall2005]. (J Sex Med), erectogenic pharmacotherapy regimen after radical
prostatectomy improves recovery of spontaneous functional erections (post-prostatectomy
rehabilitation program data)

Titta et al [titta2006]. (J Sex Med), sexual counseling improved erectile rehabilitation after non-
nerve-sparing radical retropubic prostatectomy compared with ICI alone

® RonanRx - Personalized Medicine

Compounded drugs are not FDA-approved. Patient-specific prescription ronanrx.com/medications/trimix/

[ORdC]
g

required. © 2026 RonanRx, a state-licensed 503A compounding pharmacy. Page 10 of 32 (O


https://ronanrx.com/medications/trimix/

@ RonanRx PERSONALIZED MEDICINE Trimix Injection - Clinical Monograph

2012 ® Coombs et al [coombs2012]. (BJU Int), review of outcomes of an intracavernosal injection therapy
programme

2012 ® Polito et al [polito2012]. (BJU Int), refusal and dropout rates for erectile rehabilitation with
intracavernous alprostadil after radical prostatectomy

2013 ® Porst et al [porst2013]. (J Sex Med), ISSM Standards of Practice for conservative (medical and
mechanical) treatment of erectile dysfunction

2015 ® Belew et al [belew2015]. (Sex Med Rev), Intracavernosal injection for diagnosis, evaluation, and
treatment of erectile dysfunction: a review

2018 ® Burnett et al [burnett2018]. (J Urol), AUA Guideline on Erectile Dysfunction: ICI codified as Tier 2
(second-line) therapy

2018 ® Mulhall et al [mulhall2018]. (J Sex Med), 2018 revision of the Process of Care Model for ED
management

2021 ® Salonia et al [salonia2021]. (Eur Urol), EAU Guidelines on Sexual and Reproductive Health, 2021
update: Male Sexual Dysfunction

2022 ® Bivalacqua et al [bivalacqua2o22]. (J Urol), AUA/SMSNA Guideline on Diagnosis and Management
of Priapism: codified management algorithm for the principal serious complication of ICI

Clinical Contexts for Trimix Injection

Erectile dysfunction, moderate-to-severe, after PDEj5 inhibitor failure or contraindication

‘ WELL STUDIED ‘

Endorsed second-line therapy in major society guidelines. Combination intracavernosal injection has
decades of published evidence; the combination product itself is not FDA-approved.

AUA [burnett2018] and EAU [salonia2021] guidelines endorse intracavernosal injection therapy as a Tier 2
(second-line) option for erectile dysfunction after PDE5 inhibitor failure, contraindication (e.g., nitrate
therapy), or inadequate response. The 2018 Process of Care revision [mulhall2018] specifically discusses
combination ICI (trimix, bimix) in the algorithm. Comparative literature supports the combination over
alprostadil alone in patients who fail or cannot tolerate alprostadil monotherapy: Bechara 1996
[bechara1996] demonstrated rigid response in PGE1 non-responders given the combination, and Bechara
1997 [bechara1997] demonstrated fewer injection-site pain events with papaverine + phentolamine vs PGE1
alone. Program outcome series [coombs2012, belew2015] report response rates above 80% in selected
populations with appropriate in-office titration.
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Erectile dysfunction, alprostadil monotherapy non-responder or intolerant | WELL STUDIED |

Studied head-to-head against single-agent alprostadil. Combination produces rigidity in alprostadil non-
responders and is associated with less penile pain at comparable rigidity.

The Bechara 1996 study [bechara1996] enrolled adults with ED who had failed PGE1 alone and
demonstrated rigid response with the trimix combination. The Bechara 1997 randomized comparison
[bechara1997] of papaverine + phentolamine vs PGE1 alone demonstrated comparable rigidity with
substantially fewer injection-site pain events in the combination arm. Kim et al. (2000) [kim2000]
characterized risk factors for early dose escalation, identifying severe organic ED as the principal driver.
Long-term alprostadil monotherapy cohort data [porst1998, canale1996] document a tolerability ceiling
driven by penile pain that combination therapy is designed to address.

Penile rehabilitation after radical prostatectomy ‘ WELL STUDIED ‘

Studied in dedicated rehabilitation program literature with mixed-but-supportive evidence; combination
ICI is a common component of rehabilitation algorithms.

Montorsi et al. (1997) [montorsi1997] reported that early postoperative intracavernous alprostadil after
nerve-sparing radical retropubic prostatectomy improved recovery of spontaneous functional erections vs
no early pharmacotherapy. Subsequent program data [mulhall2005, titta2006] reported additional benefit
when ICI was combined with structured sexual counseling. Real-world adherence is limited by refusal and
dropout, Polito et al. (2012) [polito2012] reported substantial dropout in an ICI rehabilitation program
after radical prostatectomy. Combination ICI (trimix, bimix) is frequently used in this setting because
patients are often PDE5 inhibitor non-responders in the early postoperative period due to neuropraxia.

Diagnostic intracavernosal injection (in-office trial dose / pharmacologic erection test)

‘ WELL STUDIED ‘

Long-standing diagnostic and therapeutic dose-titration use. Required prior to home self-injection.

An in-office trial dose with titration to identify the lowest effective dose is universally recommended prior
to home self-injection [burnett2018, porst2013, belew2015]. The trial dose simultaneously confirms
response, identifies the dose-response relationship for the individual patient, and allows the clinician to
manage any prolonged erection observed in clinic. The 2013 ISSM Standards of Practice document
[porst2013] codifies the in-office trial dose protocol; the AUA [burnett2018] and EAU [salonia2021]
guidelines explicitly require it.
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@ Off-Label Uses of Trimix Injection

Combination ICI in spinal cord injury or neurogenic ED | WELL STUDIED |

Long-standing real-world use; supported by program-outcome reviews but not by dedicated randomized

trials of the combination in this population.

Patients with spinal cord injury and other neurogenic causes of ED are often early candidates for ICI
because preserved cavernosal smooth muscle responds to direct pharmacologic stimulation despite absent
or impaired neural input. ICI program reviews [coombs2012, belew2015] include neurogenic-ED subgroups
with high response rates, often at lower doses than required in arteriogenic ED.

& FDA-Approved Uses of Trimix Injection

There is no FDA-approved combination trimix or bimix injectable product [fda503a]. The FDA-approved
intracavernosal injection products for erectile dysfunction are single-agent alprostadil: Caverject (Pfizer,
FDA approval 1995) [linet1996] and Edex/Viridal (Endo, FDA approval 1997) [porst1998]. A separate
single-agent alprostadil product, Muse (VIVUS, FDA approval 1996) [padmanathan1997], delivers
alprostadil as a transurethral pellet rather than by injection.

Combination intracavernosal therapy, alprostadil + papaverine + phentolamine (trimix), or two-drug
variants (bimix), is available only through compounding pharmacies under section 503A of the Federal
Food, Drug, and Cosmetic Act [fda5o3a]. Compounded preparations are not FDA-approved and are not
bioequivalent to any manufactured product.

4 Compounded Trimix Injection (503A)

Compounded trimix and its bimix and quadmix variants are the primary route to combination
intracavernosal injection therapy in the United States [usp_797]. Because there is no FDA-approved
combination product, 503A compounding is not an essentially-a-copy concern, there is no manufactured
combination to copy. The relevant 'essentially a copy' analysis applies only to the single-agent alprostadil
products (Caverject, Edex), and a patient-specific clinical need to deviate from those products is required
only when a clinician proposes a single-agent compounded alprostadil rather than the combination
[fdas03a, fda_essentially_a_ copy].

Documented patient-specific clinical reasons that drive prescribing of compounded combination ICI
include: (1) prior alprostadil monotherapy failure or intolerance (typically dose-limiting penile pain)
[bechara1996, bechara1997, porst1998]; (2) PDEj5 inhibitor failure or contraindication (nitrate therapy,
severe cardiovascular disease) [burnett2018]; (3) need for tailored low-dose combination to manage

® RonanRx - Personalized Medicine A
Compounded drugs are not FDA-approved. Patient-specific prescription ronanrx.com/medications/trimix/ el
required. © 2026 RonanRx, a state-licensed 503A compounding pharmacy. Page 13 of 32 [ON


https://ronanrx.com/medications/trimix/

@ RonanRx PERSONALIZED MEDICINE Trimix Injection - Clinical Monograph

prolonged-erection risk in patients with risk factors for priapism [bivalacqua2022, lakin1990]; and (4) the
post-prostatectomy rehabilitation setting where PDE5 inhibitor responsiveness is limited by acute
neuropraxia [montorsi1i997, mulhall2oos] [usp_797].

Compounded trimix is prepared under USP General Chapter <797> for sterile preparations [usp_797].
Typical concentrations per mL include alprostadil 10, 40 mcg, papaverine 15, 30 mg, and phentolamine 0.5,
2 mg, with the precise ratios titrated to the patient's response from an in-office trial dose. The compounding
pharmacy assigns a beyond-use date based on its stability data, and the preparation is dispensed in a
refrigerated multi-dose vial labeled with the patient's name, prescribed dose volume, total volume, beyond-

use date, and storage instructions. Honest framing: there is no FDA-approved equivalent product to point

patients toward; trimix is the standard-of-care combination ICI specifically because the FDA-approved

single-agent products do not work or are not tolerated in the population for which trimix is prescribed.

® Trimix Injection Formulations and Routes

Form

Compounded sterile
intracavernosal
injection (trimix multi-

dose vial)

Compounded sterile
bimix injection

Manufactured single-
agent alprostadil
(reference products,
not bioequivalent to

trimix)

Concentration

Custom, typical strengths per
mL: alprostadil 10, 40 mcg,
papaverine 15, 30 mg,
phentolamine 0.5, 2 mg

Custom, typically papaverine +
phentolamine (alprostadil-
free) or alprostadil +
phentolamine

Caverject 5/10/20/40 mcg per
injection; Edex 10/20/40 mcg
per injection; Muse
125/250/500/1000 mcg
transurethral pellet

Description

Sterile aqueous solution compounded under USP
<797> on a patient-specific prescription. Dispensed in
a refrigerated multi-dose vial. Patient-specific dose
volume (typically 0.10, 0.50 mL) is identified during
an in-office trial dose and titration.

Two-drug compounded variant used when one of the
three trimix components is not tolerated (most
commonly alprostadil omitted to avoid penile pain) or
when the prescriber prefers a simpler combination for
the individual patient.

FDA-approved single-agent alprostadil products for
context. Caverject [fda_label_caverject] and Edex
[fda_label_edex] are intracavernosal injections; Muse
[fda_label_muse] is a transurethral pellet. None
contains papaverine or phentolamine; none is a
substitute for trimix in patients who require
combination therapy.

Routes used in published literature: subcutaneous.
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b Trimix Injection Dosing

Route Population Range Duration Study type
Intracavernosal ~ Adults with Trimix in-office trial dose typically 0.05, On-demand Program-
injection erectile 0.20 mL of a standard-concentration vial; = prior to outcome and
dysfunction, titrated upward by 0.05 mL at follow-up anticipated review
typical trial dose  visits until a rigid erection of 30, 60 sexual literature; in-
range minutes is achieved without prolonged activity office
erection. Maximum per-injection volume titration
typically does not exceed 0.50 mL. protocol
Frequency: no more than once per 24
hours, no more than 3 times per week per
general ICI guidance.
Intracavernosal  Adults, Caverject 2.5, 60 mcg per injection (initial On-demand FDA-
injection alprostadil trial dose 2.5 mcg, escalate in 5, 10 mcg approved
monotherapy increments). Edex 2.5, 40 mcg per labeled
(reference injection (initial trial dose 2.5 mcg). regimen
product Maximum frequency once per 24 hours,
Caverject/Edex)  three times per week per FDA labeling.
Transurethral Adults, 125, 1000 mcg per dose, applied On-demand FDA-
suppository alprostadil transurethrally. Maximum twice per 24 approved
monotherapy hours. labeled
(reference regimen
product Muse)

Trimix is doctor-prescribed and doctor-titrated. An in-office trial dose is mandatory before any home use

[burnett2018, porst2013, belew2015]. The clinician administers the first dose under direct observation,

documents the time to onset and duration of rigidity, and manages any prolonged erection in clinic,

typically with detumescence by aspiration of corporal blood and/or intracavernosal phenylephrine per the

AUA priapism guideline [bivalacqua2022] if the erection persists beyond 4 hours.

Dose titration is individualized. Patients with severe organic ED, post-prostatectomy neuropraxia, or

arteriogenic ED typically require higher doses; patients with psychogenic or mild organic ED often respond

to small doses. The goal is the lowest dose that produces a rigid erection sufficient for penetration with

duration of 30, 60 minutes. Patients are explicitly counseled that overshooting the dose is the primary

cause of prolonged erection, the most serious in-clinic adverse event, and that the patient and partner

should not adjust the dose at home without prescriber direction.
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Frequency limits: no more than one injection per 24 hours, and typically no more than three injections per
week. Alternating injection sites between the right and left lateral corpus cavernosum reduces local fibrosis
risk [moemen2004, lakin1990]. Patients are scheduled for follow-up at 4, 8 weeks after the trial dose to

assess response, adverse events, and adherence, and at regular intervals thereafter.

© Trimix Injection Safety

The safety profile of intracavernosal injection therapy is dominated by three categories of adverse events:
prolonged erection / priapism, local penile complications (pain, hematoma, fibrosis / Peyronie-like
nodules), and systemic effects (rare, principally vasovagal with the first dose) 5. The combination (trimix)
was specifically developed to reduce the dose-dependent injection-site pain of alprostadil monotherapy 53.

Prolonged erection (>4 hours, defined as priapism in the ICI setting 2!) is the most serious complication.
Reported rates in alprostadil monotherapy program series range from approximately 1% to 5% of patients
over extended follow-up '®7; rates with combination therapy depend on dose. The AUA priapism guideline
2! codifies the management algorithm: any erection persisting beyond 4 hours requires urgent urological
evaluation; first-line treatment is intracavernosal phenylephrine titration with corporal aspiration °.
Patients must receive a written priapism protocol with the prescribing clinician's and an emergency-
department contact, before any home self-injection.

Local complications include injection-site pain (substantially less common with trimix than with alprostadil
monotherapy °3), penile hematoma (typically from inadequate technique or anticoagulant use), and
corporal fibrosis or Peyronie-like nodules with long-term use. Moemen et al. (2004) ° used penile
ultrasound to characterize the structural changes seen with long-term self-injection; the principal
recommendation is to rotate injection sites and to use the lowest effective dose. Lakin et al. (1990) &
reported a fibrosis incidence of approximately 1.5, 10% across the ICI literature of that era.

Systemic adverse events are uncommon with appropriate technique. Vasovagal events on first dose are
recognized; the in-office trial dose protocol exists in part to manage these events in a controlled setting.
Phentolamine can cause transient mild hypotension and dizziness; papaverine has been associated with
hepatotoxicity at much higher systemic exposures than are produced by intracavernosal injection *>. The
combination at typical doses does not produce clinically meaningful systemic vasodilation in most patients.

Contraindications

Intracavernosal injection therapy is contraindicated in patients with: known hypersensitivity to any of the
three components; conditions predisposing to priapism (sickle cell disease and trait, multiple myeloma,
leukemia, hyperviscosity syndromes, relative contraindication, manage with extreme caution); penile
anatomic deformities that would mechanically prevent injection or predispose to angulation (severe

Peyronie's disease, penile implant); coagulopathy or anticoagulant therapy at levels that would predispose
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to corporal hematoma (relative contraindication, careful technique required); and active inflammation or
infection of the penis **''7.

ICI is contraindicated in men for whom sexual activity is inadvisable on cardiovascular grounds '®. The
combination is contraindicated for any use other than intracavernosal injection for the prescribed patient;
intravenous, intramuscular, subcutaneous, or oral administration is not appropriate and is dangerous.

Drug interactions

Because the active drugs are delivered intracavernosally at very low systemic exposure, classical
pharmacokinetic drug-drug interactions are limited '7. The relevant interactions are pharmacodynamic.

Concomitant use of trimix with oral PDE5 inhibitors (sildenafil, tadalafil, vardenafil) is not routinely
recommended and is not studied in dedicated randomized trials; combination use risks additive smooth-
muscle relaxation and prolonged erection. Patients on systemic alpha-adrenergic antagonists (e.g., for
benign prostatic hyperplasia) may have increased sensitivity to the phentolamine component. Patients on
anticoagulants are at increased risk of penile hematoma at the injection site and require careful technique
and pressure after injection ®. Patients on sympathomimetics (decongestants, ADHD stimulants) may have
blunted phentolamine response. Concurrent nitrate therapy is a relative concern only if oral PDE5
inhibitors are coadministered with trimix; trimix alone does not produce the systemic NO-cGMP
potentiation that creates the absolute nitrate-PDE5i contraindication 7.

Adverse events

Across published ICI program series, the most common adverse events with alprostadil-containing ICI were
injection-site pain (10, 40% of patients depending on monotherapy vs combination, substantially lower
with trimix ), prolonged erection (1, 5%), penile hematoma or ecchymosis (1, 10%, technique-dependent),
and corporal fibrosis or Peyronie-like nodules with long-term use (1, 10% reported across series).
Adherence/dropout is a clinically meaningful outcome: the Casabé/Bechara 1998 trimix self-injection
cohort ° reported dropouts driven primarily by loss of motivation and patient preference rather than
adverse events, and Polito et al. (2012) 4 reported substantial refusal and dropout in a post-prostatectomy
ICI rehabilitation program .

Prolonged erection (>4 hours) is the serious adverse event that defines the prescribing protocol. The AUA
priapism guideline ** specifies urgent evaluation, intracavernosal phenylephrine, and corporal aspiration as
the management algorithm '°. Patient education emphasizing the 4-hour threshold is mandatory before
home use '72°, Reported rates of clinically significant prolonged erection in the alprostadil monotherapy
multicenter trial * were approximately 4%; rates in combination ICI depend on dose and titration discipline.

Systemic adverse events with appropriate intracavernosal dosing are uncommon and typically mild, most
often vasovagal symptoms on the first dose. Penile pain is the principal dose-limiting adverse event with
alprostadil monotherapy and the principal motivator for combination therapy 53 '5. Long-term self-injection
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cohorts 79 document a stable adverse-event profile over years of use with appropriate technique and dose
discipline.

~” Monitoring Trimix Injection Therapy

Baseline assessment includes a directed cardiovascular history (sexual activity tolerance), assessment of the
penile examination for Peyronie's disease and anatomic abnormalities, screening for priapism risk factors
(sickle cell disease and trait, hematologic malignancies, hyperviscosity), review of current medications
(anticoagulants, alpha-blockers, oral PDE5 inhibitors, sympathomimetics), and review of cognitive and
dexterity capacity for self-injection [burnett2018, porst2013, belew2015].

On therapy: an in-office trial dose with documentation of time-to-onset, rigidity, and duration; partner-
witnessed injection training before the first home dose; written priapism protocol with the prescriber's
after-hours and ED contact; follow-up at 4, 8 weeks after trial dose initiation to assess response and adverse
events; and follow-up at regular intervals (every 6, 12 months) thereafter to assess for the development of
corporal fibrosis, Peyronie-like nodules, or other long-term complications [moemen2004, lakin199o0,
belew2015]. Patients are explicitly counseled to inject no more than once per 24 hours, no more than three
times per week, and to rotate injection sites between the right and left lateral corpora.

&y Trimix Injection in Special Populations

% Trimix Injection Evidence Quality

Evidence supporting intracavernosal injection therapy for erectile dysfunction is substantial and spans four
decades [burnett2018; mulhall2018; porst2013]. The pivotal multicenter alprostadil monotherapy trial
[linet1996] (NEJM) established efficacy and safety of single-agent intracavernosal alprostadil and led to
FDA approval of Caverject and Edex [porst1998]. The pivotal transurethral alprostadil trial
[padmanathan1997] (NEJM) established efficacy of Muse [montorsi1i997; polito2012]. These trials anchor
the FDA-approved single-agent products that are the regulatory reference for ICI [moemen2004].

Evidence supporting the trimix and bimix combinations specifically is composed of randomized
comparative trials [bechara1996, bechara1997] demonstrating superior response in alprostadil non-
responders and reduced injection-site pain with combination therapy, long-term self-injection cohort data,
ICI program outcome reviews [coombs2012, belew2015], and post-prostatectomy rehabilitation program
data. Major society guidelines codify ICI as a second-line therapy for ED, and the AUA priapism guideline
[bivalacqua2022] codifies the management algorithm for the principal serious complication [salonia2021;
mulhall2o05].
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Honest framing: the combination product is not FDA-approved; the evidence is the comparative literature,

the cohort data, and the guideline endorsement, not a finished-product registration trial. There is no

manufactured trimix to which compounded preparations could be benchmarked. Compounding is therefore

the primary route to combination ICI therapy in the United States, and 503A patient-specific prescribing,

with rigorous in-office titration, partner training, written priapism protocol, and refrigerated storage, is the

standard of care [titta2006; canale1996; casabe1998].

@ Major Trimix Injection Clinical Studies

Study

Linet & Ogrinc
(1996, NEJM),
Alprostadil Study
Group multicenter
trial

Padma-Nathan et al.

(1997, NEJM),
Medicated Urethral
System for Erection
(MUSE) trial

Bechara et al. (1996,
J Urol), Trimix in
PGE1 non-
responders

Bechara et al. (1997,
J Urol), Papaverine
+ phentolamine vs
PGE1 alone

Design Participants

Multicenter, double- 1861
blind, placebo-

controlled, dose-

titration trial of
intracavernosal

alprostadil

monotherapy

Multicenter, double- 1511
blind, placebo-

controlled trial of
transurethral

alprostadil suppository

Comparison of PGE1 —
monotherapy vs trimix
combination in adults

with ED who had failed
PGE1 alone

Randomized —
comparison of

papaverine +

phentolamine vs PGE1

alone in adults with ED
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Duration

6-month
home self-
injection
phase after
in-office
titration

3-month
home use
phase

Finding

Functional erection in 87% of
injections; principal dose-
limiting adverse event was
penile pain (about one-third of
patients); prolonged erection in
approximately 4%. Pivotal
evidence for FDA approval of
Caverject as single-agent
intracavernosal alprostadil
[linet1996].

Functional erection at home in
65% of treatments; pivotal
evidence for FDA approval of
Muse (transurethral
alprostadil)
[padmanathan1997]

Rigid response in alprostadil
non-responders given the
combination; established the
rationale for combination ICI
in alprostadil monotherapy
failures [bechara1996]

Comparable rigidity with
substantially fewer injection-
site pain events in the
combination arm, mechanistic
basis for the analgesic benefit
of trimix vs alprostadil
monotherapy [bechara1997]
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Study

Casabé/Bechara et
al. (1998, Int J Impot
Res), Trimix self-
injection drop-out
and complications

Porst et al. (1998, Int
J Impot Res),
Intracavernous
Alprostadil Alfadex

long-term

Canale et al. (1996,
Int J Androl), Long-
term PGEz1 self-
injection

Lakin et al. (1990, J
Urol), Early ICI
program
complication
analysis

Moemen et al.
(2004, Int J Impot
Res), Sonographic
assessment of long-
term ICI side effects

Kim et al. (2000,
Urol Int), Risk
factors for early dose
escalation

Design Participants

Long-term self- —
injection cohort with

triple vasoactive drug
mixture (trimix),

analysis of dropout

reasons and

complications

European multicenter —
long-term tolerability

and efficacy cohort of
intracavernous

alprostadil alfadex
(Edex/Viridal)

Long-term —
intracavernous self-
injection with PGE1

cohort study

ICI program 209
complication analysis
in a 209-patient series

Ultrasound assessment  —
of corporal changes

after long-term
intracavernous self-
injection of vasoactive
substances

Cohort analysis of risk —
factors for an early

increase in dose of
vasoactive agents for
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Finding

Dropouts driven primarily by
loss of motivation and patient
preference rather than adverse
events; complication profile
consistent with broader ICI
literature [casabe1998]

Effective and well tolerated
long-term; supports the
European registration of Edex
[porst1998]

Sustained efficacy over
extended follow-up;
complication profile dominated
by injection-site pain and
uncommon corporal fibrosis
[canale1996]

Prolonged erection, corporal
fibrosis, hematoma, and other
local complication rates
documented; pre-alprostadil-
era foundational complication
data [lakin1990]

Documented sonographic
evidence of localized fibrosis
and corporal changes in long-
term users; supports
recommendation to rotate
injection sites and use the
lowest effective dose
[moemen2004]

Severe organic ED identified as
the principal driver of early
dose escalation; relevant to
titration strategy [kim2000]
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Study

Montorsi et al. (1997,
J Urol), Early ICI
after nerve-sparing
radical retropubic
prostatectomy

Mulhall et al. (2005,
J Sex Med),
Erectogenic
pharmacotherapy
after radical
prostatectomy

Titta et al. (2006, J
Sex Med), Sexual
counseling adjunct
to ICI rehabilitation

Polito et al. (2012,
BJU Int), Refusal
and dropout in post-
prostatectomy ICI
rehabilitation

Coombs et al. (2012,
BJU Int), ICI
program outcome

review

Design Participants

intracavernous

pharmacotherapy

Randomized trial of —
early postoperative
intracavernous

alprostadil vs no early
pharmacotherapy after
nerve-sparing radical
retropubic

prostatectomy

Cohort study of an —
erectogenic
pharmacotherapy

regimen (including ICI)

for recovery after

radical prostatectomy

Comparison of ICI
alone vs ICI +
structured sexual
counseling for erectile
rehabilitation after
non-nerve-sparing
radical retropubic
prostatectomy

Cohort analysis of —
refusal and dropout

rates in an

intracavernous

alprostadil

rehabilitation program

after radical

prostatectomy

Review of outcomes of —
an intracavernosal

injection therapy
programme
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Finding

Improved recovery of
spontaneous functional
erections with early ICI,
foundational evidence for post-
prostatectomy penile
rehabilitation [montorsi1gg97]

Improved recovery of
spontaneous functional
erections in patients who
adhered to the regimen vs
those who did not
[mulhall2005]

Sexual counseling improved
adherence and erectile
outcomes vs ICI alone
[titta2006]

Substantial refusal and dropout
rates reported, with adherence
the principal limitation of post-
prostatectomy ICI
rehabilitation [polito2012]

Response rates above 80% in
selected populations with
appropriate in-office titration;
principal limitations are
adherence and dropout rather
than efficacy [coombs2012]
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Belew et al. (2015,
Sex Med Rev),
Comprehensive ICI

review

Burnett et al. (2018,
J Urol), AUA
Guideline on Erectile
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Design

Narrative review of
intracavernosal
injection for diagnosis,
evaluation, and
treatment of erectile
dysfunction

American Urological
Association evidence-
based clinical practice

Participants

Duration

Trimix Injection - Clinical Monograph

Finding

Consolidated efficacy, safety,
dose-titration, and program-
implementation literature for
ICI; one of the most-cited
modern reviews of the field
[belew2015]

ICI codified as Tier 2 (second-
line) therapy after PDE5
inhibitor failure or

Dysfunction guideline contraindication; combination
ICI (trimix, bimix) discussed in
the algorithm [burnett2018]

Salonia et al. (2021, European Association — — ICI codified as a second-line

Eur Urol), EAU of Urology evidence- treatment for ED; combination

Guideline on Male based clinical practice ICI use addressed

Sexual Dysfunction guideline [salonia2021]

Mulhall et al. (2018,  Expert consensus — — Updated algorithmic

J Sex Med), Process
of Care Model
revision

Porst et al. (2013, J

revision of the Process
of Care Model for ED
management

International Society

framework including
combination ICI (trimix,
bimix) as a step in the
management cascade
[mulhall2018]

Codified the in-office trial dose

Sex Med), ISSM SOP  for Sexual Medicine protocol and ICI prescribing
Conservative standards of practice standards [porst2013]
Treatment of ED consensus document

Bivalacqua et al.
(2022, J Urol), AUA/
SMSNA Priapism
Guideline

American Urological
Association / Sexual
Medicine Society of

North America

evidence-based clinical

practice guideline on

priapism

Clinical review article

Codified management
algorithm for prolonged
erection / priapism, including
ICI-induced priapism: urgent
urological evaluation for any
erection >4 hours; first-line
management is intracavernosal
phenylephrine titration with
corporal aspiration
[bivalacqua2022]

Consolidated diagnostic and
treatment framework for ED,
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Study Design Participants Duration Finding

Lue (2000, NEJM), including ICI as a second-line

Erectile dysfunction therapy after PDEj5 inhibitor

clinical review failure or contraindication
[lue2000]

M Trimix Injection Pharmacokinetics & Pharmacodynamics

Pharmacokinetics

Each trimix component is delivered intracavernosally at very low systemic exposure. Alprostadil (PGE1) is
rapidly metabolized in the pulmonary vasculature on first pass with a systemic half-life of less than 1
minute; the intracavernosal pharmacologic effect is local, with diffusion through cavernosal smooth muscle
and rapid metabolism limiting systemic exposure [linet1996; porst1998]. Papaverine is hepatically
metabolized; intracavernosal doses are far below those producing measurable systemic effects with
standard injection volumes. Phentolamine has a systemic half-life of approximately 19 minutes after
intravenous administration; the intracavernosal dose in trimix produces minimal systemic alpha-blockade

in most patients.

Onset of erection after intracavernosal injection is approximately 5, 15 minutes; rigidity duration is typically
30, 90 minutes at therapeutic dose [belew2015]. The pharmacokinetics of compounded preparations may
differ from those of FDA-approved single-agent products in concentration, excipient profile, and container
closure; the local pharmacologic effect is the principal monitoring endpoint rather than plasma

concentration.

Pharmacodynamics

Pharmacodynamic effects are local cavernosal smooth-muscle relaxation, increased arterial inflow, and
mechanical compression of venous outflow producing erection. The combination at therapeutic dose
produces a rigid erection of 30, 90 minutes duration. Dose-response is steep above the patient-specific
threshold, overshooting the dose is the principal cause of prolonged erection [linet1996, lakin1990,
bivalacqua2022].

LT Comparing Trimix Injection Formulations

The FDA-approved comparators are single-agent products. Caverject and Edex are intracavernosal
alprostadil monotherapy products in lyophilized or pre-filled formats; both require reconstitution and
patient-specific dose titration [linet1996, porst1998]. Muse is a transurethral alprostadil suppository
delivered to the urethra rather than by injection [padmanathan1997]; clinical experience is that Muse is
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generally less effective per dose than ICI and is often associated with urethral burning and partner exposure
to alprostadil.

Compounded combination ICI, trimix and its bimix and quadmix variants, has no FDA-approved
manufactured equivalent. Its principal advantages over single-agent alprostadil are: (1) response in
alprostadil monotherapy non-responders [bechara1996]; (2) substantially reduced injection-site pain at
comparable rigidity [bechara1997, porst1998]; and (3) tailored dose-titration in a multi-dose vial format.
Its principal disadvantages are: lack of FDA approval, compounding pharmacy-dependent quality, and the
need for refrigerated storage and patient-specific stability data.

A Trimix Injection Storage and Handling

Compounded trimix is a refrigerated multi-dose vial product. Storage is at 2, 8°C in the original container,
protected from light. Beyond-use dating is assigned by the compounding pharmacy on the basis of its
stability data, typically in the range of 30, 90 days refrigerated; patients are counseled to return to the
pharmacy for a fresh vial before the beyond-use date [usp_797].

Patients must be educated on cold-chain integrity: the product is shipped refrigerated, must be refrigerated
on arrival, and must not be allowed to freeze (freezing destabilizes the alprostadil component). Patients are
counseled to inspect the vial for crystallization, discoloration, or particulate matter before each injection
and to contact the pharmacy if the appearance has changed.

Trimix Injection Compounding & Operations

503A compounding

Compounded trimix is prepared under 503A on patient-specific prescriptions in state-licensed
compounding pharmacies. RonanRx prepares sterile injectable preparations per USP General Chapter
<797>, the official compendial standard for sterile pharmaceutical compounding, with documented active
ingredient sourcing, gravimetric and analytical verification, sterility and endotoxin testing per the
pharmacy's quality-management system, and full lot traceability [usp_797; usp_795]. For any nonsterile
preparative steps the corresponding USP General Chapter <795> applies; however, the finished injectable
product is governed by <797> in full.

Because there is no FDA-approved combination trimix product, the 'essentially a copy' analysis under FDA
guidance [fda_essentially_a_copy] is not the gating regulatory question for the combination itself. The
patient-specific prescription requirement and the in-office trial dose protocol [burnett2018, porst2013] are
the principal prescribing controls. Trimix is state-restricted in some jurisdictions; RonanRx dispenses only
to states in which combination ICI compounding is permitted and only on a patient-specific prescription
from a licensed prescriber [fda503a].
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Pharmacist review

Each prescription for compounded trimix undergoes pharmacist review prior to dispensing. The review
confirms: documentation of an in-office trial dose with prescriber sign-off [burnett2018, porst2013];
documented absence of contraindications (priapism risk factors, anatomic abnormalities, anticoagulant
levels) [bivalacqua2022, lakin1990]; documented partner-witnessed injection training; a written priapism
protocol with the prescriber's after-hours contact; an appropriate prescribed dose volume and frequency
cap (no more than once per 24 hours, no more than three times per week); and patient-specific labeling
with name, prescribed volume per injection, total vial volume, beyond-use date, refrigerated-storage
instruction, and emergency contact information.

RonanRx does not fill prescriptions for compounded trimix written without documentation of an in-office
trial dose or without a written priapism protocol. Refills are dispensed only on documented continued
clinical appropriateness and absence of adverse events that would warrant prescriber re-evaluation.

Quality and traceability

Active pharmaceutical ingredients (alprostadil, papaverine hydrochloride, phentolamine mesylate) are
sourced from FDA-registered facilities with documented certificates of analysis. Each batch is recorded with
lot numbers traceable to each API source, compounding date, beyond-use date, sterility test result,
endotoxin test result, and dispensing pharmacist of record. Finished product lot records are retained per

state board of pharmacy retention requirements.

Cold chain

Compounded trimix is a cold-chain product. Refrigerated transport is used between the compounding
pharmacy and the patient with temperature monitoring through the shipment [usp_797]. Patients are
advised to refrigerate the product on arrival, to inspect for temperature excursions, freezing, crystallization,
or discoloration, and to contact the pharmacy if cold-chain integrity is in question. The alprostadil
component is the principal cold-chain-sensitive ingredient; freezing destabilizes the molecule and a frozen
vial must be discarded rather than thawed and used.

O Frequently Asked Questions About Trimix Injection

Is trimix the same as Caverject or Edex?

No. Caverject and Edex are FDA-approved single-agent intracavernosal alprostadil products [linet1996].
Trimix is a compounded three-drug combination (alprostadil + papaverine + phentolamine) prepared by a
compounding pharmacy on a patient-specific prescription [porst1998; bechara1997]. There is no FDA-
approved combination trimix product. Many patients use trimix specifically because Caverject or Edex did
not work or caused dose-limiting penile pain.
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Why is trimix compounded and not FDA-approved?

No manufacturer has pursued FDA approval for a finished combination intracavernosal product. The three
drugs have decades of clinical use individually and in combination, and major society guidelines (AUA,
EAU) endorse intracavernosal injection as a second-line therapy for erectile dysfunction [burnett2018;
salonia2021]. The combination is dispensed under section 503A of the Federal Food, Drug, and Cosmetic
Act on patient-specific prescriptions from compounding pharmacies [fdaso3a].

When is trimix appropriate?

Trimix is typically prescribed after a patient has failed oral PDE5 inhibitors (sildenafil, tadalafil) or cannot
take them safely (e.g., concurrent nitrate therapy), or has failed or could not tolerate single-agent
alprostadil (Caverject, Edex, Muse). Per the AUA guideline, intracavernosal injection therapy is a Tier 2
(second-line) treatment for ED [burnett2018; porst2013]. An in-office trial dose with prescriber-supervised
titration is mandatory before any home use [salonia2021].

How does trimix compare to Caverject or Edex (alprostadil alone)?

Bechara 1996 demonstrated rigid response with the trimix combination in patients who had failed PGE1
(alprostadil) alone. Bechara 19977 demonstrated that combination therapy was associated with substantially
fewer injection-site pain events than alprostadil alone at comparable rigidity [bechara1996; bechara1997].
The trade-off is that trimix is not FDA-approved, requires compounding pharmacy preparation, and must
be refrigerated.

What about Muse (the urethral suppository)?

Muse is FDA-approved single-agent alprostadil delivered as a transurethral pellet rather than by injection
(Padma-Nathan 1997) [padmanathan1997]. It avoids the need for an injection but is generally less effective
per dose than intracavernosal injection, can cause urethral burning, and can expose a partner to alprostadil.
Patients who fail Muse often progress to intracavernosal therapy.

What is priapism and how is it managed?

Priapism is an erection lasting longer than 4 hours. It is the most serious complication of intracavernosal
injection therapy. Per the AUA priapism guideline, any erection persisting beyond 4 hours requires urgent
urological evaluation; first-line management is intracavernosal phenylephrine titration with corporal
aspiration [bivalacqua2022; burnett2018]. Every trimix patient must receive a written priapism protocol
with the prescriber's after-hours contact and an emergency-department referral plan before any home self-
injection.

What are the most common side effects?

Injection-site pain (substantially less common with trimix than with alprostadil alone), penile hematoma or
ecchymosis at the injection site, prolonged erection (about 1, 5% over extended follow-up), and with long-
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term use, corporal fibrosis or Peyronie-like nodules [porst1998; lakin1990; moemen2004]. Adherence/
dropout is a separate clinically meaningful outcome, long-term cohort data document that many patients
discontinue ICI over time, often for non-medical reasons such as loss of motivation rather than adverse
events [bechara1997; casabe1998].

Who should not use trimix?

Patients with conditions predisposing to priapism (sickle cell disease or trait, hematologic malignancies,
hyperviscosity), penile anatomic abnormalities that prevent injection or predispose to angulation, severe
Peyronie's disease, active penile inflammation or infection, hypersensitivity to any component, or for whom
sexual activity is inadvisable on cardiovascular grounds [salonia2021; bivalacqua2022]. Anticoagulant
therapy is a relative contraindication requiring careful injection technique [burnett2018].

Does RonanRx sell compounded trimix directly to patients?

No. Trimix requires a patient-specific prescription written by a licensed prescriber for an identified patient
after an in-office trial dose with documented titration, partner-witnessed injection training, and a written
priapism protocol. RonanRx is not a direct-to-consumer storefront and dispenses only to states in which
combination ICI compounding is permitted [fda503a; burnett2018; porst2013].
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Compounded Trimix Injection 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

® RonanRx - Personalized Medicine

R

PATIENT WITH A DOCTOR

Receive your prescription

If your doctor has prescribed
Trimix Injection, 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
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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 (40)

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

® RonanRx - Personalized Medicine
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Medications

Peptides

Human Chorionic Gonadotropin (HCG) — 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
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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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