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1. Background

1.1 Primary dysmenorrhea
Women disproportionately lose themajority of their healthy life years to chronic

conditions (Temkin et al., 2023). Dysmenorrhea, defined as painful menstrual cramps, is

themost commonmenstrual complaint, impactingmore than 50% of women1 over the

course of their lifetime (Grandi et al., 2012; MacGregor et al., 2023; American College of

Obstetricians andGynecologists. 2013). It is classified into two types, primary

dysmenorrhoea (PD) and secondary dysmenorrhea (De Sanctis et al., 2016). PD origins

cannot be linked to an underlying reproductive, urogenital, or other condition.When

dysmenorrhea occurs as a result of underlying conditions, such as endometriosis, uterine

fibroids, PCOS or otherwise, it is known as secondary dysmenorrhea (De Sanctis et al.,

2015; Itani et al., 2022).

Themain clinical complaint of PD is crampy pain in the lower abdomen and/or lower back.

However, this symptom can be accompanied by a wide range of additional manifestations

such as nausea, vomiting, dizziness, headache, backache, fatigue and diarrhoea (Iacovides

et al., 2015; Lefebvre et al., 2005; Hall et al., 2013). The onset of primary dysmenorrhoea

usually occurs in adolescence, during or shortly after (6-24months)menarche (Iacovides

et al., 2015). More than 25 percent of women and up to 90 per cent of adolescents have PD

and 15 to 20 percent describe severe and disturbing pain impacting everyday functioning

and the ability to attend school or work (Iacovides et al., 2015).

While the aetiology of PD is not entirely understood, research suggests PD could be

partially explained by the excessive production of prostaglandins (PG), in particular,

PGF2α. This PG release, in turn, causes abnormal uterine contractions, uterinemuscle

ischemia, and heightened peripheral nerve sensitivity (Wu et al., 2016; Umland et al., 2011).

Notably, however, recurrent episodes ofmenstrual pain experiencedmonthly induce

alterations in systemic pain processing within both central and peripheral nervous systems

(Vincent et al., 2011). Recurringmenstrual pain is associated with central sensitisation,

leading to structural and functional changes in the central nervous system (Lee et al.,

2023). If notmanaged, this central sensitisation (Harte et al., 2018) predisposes women to

other chronic pain conditions later in life and is believed to be partially responsible for

1When referring to women, Samphire Neuroscience includes all those whomenstruate, usually all people assigned female at
birth or living as women following a gender transition.
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chronic pain conditions such as fibromyalgia disproportionately impacting women. It is

important, therefore, to consider PD as a chronic pain disorder when it comes to its

manifestation in - and impact on - the central nervous system, rather than an isolated

process explained by the abnormal production of prostaglandins.

1.2 Premenstrual Syndrome (PMS)
Notably, PD is often accompanied by a condition referred to as premenstrual syndrome

(PMS) (Yonkers et al., 2008). PMS refers to a collection of symptoms, ranging from low

mood and anxiety to irritability, impulsivity, difficultymaking decisions and others, the

aetiology of which is poorly understood. It is, however, known thatmost PMS symptoms

can be linked to aberrant brain activity in the prefrontal cortex in the luteal phase (Liao et

al., 2017). PMS is estimated to affect up to 80% of women of reproductive age, and the

symptoms can significantly disrupt daily activities in the week leading up tomenstruation

(Branecka-Wozniak et al., 2022).

When symptoms in the premenstrual period (luteal phase of themenstrual cycle) are

extremely severe, 1.2-8% of women of reproductive agewill reach the diagnostic criteria for

premenstrual dysphoric disorder (PMDD) (Schoep et al., 2019). PMDD is recognised as a

debilitating psychiatric condition in the DSM-V (Naik et al., 2023; Hantsoo et al., 2015), and

is characterised by severe emotional disturbances that can escalate to suicidal tendencies

(Prasad et al., 2021), withmany sufferers also having a history of trauma or depression

(Appleton 2018; Kulkarni, et al., 2022; Eisenlohr-Moul et al., 2022; American Psychiatric

Association Fifth Edition, 2013). Recent work has validated that the symptoms seen in

PMDD are closely linkedwith the dysregulation of the central executive network (Gingnell

et al., 2013; Baller et al., 2013; Petersen et al., 2019; Reuveni et al., 2023).

Both PMS and itsmore severe form, PMDD, are believed to stem from a negative cognitive

network reaction to hormonal fluctuations during themenstrual cycle, with symptoms

often worsening around significant reproductive events (Le., 2020; Hantsoo et al., 2015).

Importantly, PMDD is a strong predictor and likely trigger of post-partum depression

(PPD) andmajor depressive disorder (MDD) risk (Yang et al., 2024).

In essence, formost womenmenstruation comes with physical and affective symptoms

that impact their everyday lives, such as pain, anxiety, and lowmood.When these

symptoms are severe, many womenwill qualify for the diagnoses of PD and PMS, and -

sometimes - PMDD. These symptoms profoundly impact women's quality of life, affecting
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their emotional well-being, daily activities, and relationships, as well as their abilities to

perform at work and avoid absenteeism (Schoep et al., 2019). Current treatments are

limited, and there is a pressing need and demand formore targeted, effective,

non-invasive solutions to address these challenges and improve the lives of those

affected.

2. Nettle

2.1 Description
Nettle is a wearable, Bluetooth-controlled, non-invasive transcranial electrotherapy

stimulation device worn on top of a user’s head.

The device consists of a flexible headbandmade from hard and soft plastics with

electronics integrated inside themechanical shell. The bottom of the headband, which

faces the surface of the head, has four conductive surface electrodes integrated into the

bottom of the frame. These electrodes aremade ofmedical-grade conductive silicone and

covered by a saline-soaked sponge (electrode cover) prior to application. The sponges are

single-use only, where each use is defined as a single session of stimulation. Prior to each

session, the user is required to insert the sponges and hydrate them. After each session,

the user is required to remove the sponges and dispose of them. An accompanyingmobile

application guides users through these process steps.

Two of the electrodes are designed to be placed bilaterally over themotor cortex, while the

two other electrodes are designed to be placed bilaterally over the dorsolateral prefrontal

cortex regions of the brain.

The Samphire device is powered by a rechargeable battery and is controlled by Samphire’s

mobile application via Bluetooth connection. Samphire’smobile application will be

available on the Apple App Store and the Android Google Store.
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Figure 1. Illustration of Nettle Device.

2.2 Neuroscience
Themotor cortex is targeted given its inputs to the posterior insula, which is known to be

associated with perceiving and processing pain sensitivity (Lu et al., 2016), have impaired

functional connectivity in pain syndromes (Kim et al., 2017), and given strong recent

theoretical (Bergeron et al., 2021) and animalmodel (Pagano et al., 2023) evidence is being

trialed for invasive deep brain stimulation targeting for chronic pain relief. It has beenwell

documented in structural and functional neuroimaging studies that there are strong

connections between the posterior insula and the primarymotor area (M1) of the cortex

(Uddin et al., 2017; Dionisio et al., 2019), which is critical given that the posterior insula is

located too deep in the subcortical regions of the brain to be stimulated in a non-invasive

manner directly. Indeed, non-invasively stimulating theM1 as a relay centre to the

posterior insula has been shown to increase pain perception thresholds, therefore leading

to reduced perception and experience of pain (Pegado et al., 2020;Meeker et al., 2019;

Vaseghi et al., 2015; Gan et al., 2022).While evidence specific tomanagingmenstrual pain

is still emerging, there have been significant effects in reducingmenstrual pain in real vs

sham controlled studies using tDCS, such as in Pegado et al., 2020 (primary

dysmenorrhea) andMechsner et al., 2023 (secondary dysmenorrhea).

The dorsolateral prefrontal cortex (DLPFC) is targeted given extensive research for it

being a node for processing interpretation of lowmood and anxiety symptoms from the
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limbic system (White et al., 2023; Nejati et al., 2021; Clarke et al., 2020) and there being lots

of evidence about its efficacy in reducing depression and anxiety symptoms. Non-invasive

stimulation of the DLPFC has consistently been shown to improve lowmood and reduce

anxiety, primarily in studies of FDA-cleared regular and accelerated (high dose)

transcranial magnetic stimulation (TMS) treatments (Rossi et al., 2021; McClintock et al.,

2019). Nettle uses transcranial direct current stimulation (tDCS) to non-invasively engage

the samemechanisms of the DLPFCwith a safe, at-home option (TMS can only be

administered in hospital/clinic/in-person settings). The technology (tDCS) already has a

wide evidence basis to support safe and effective stimulation of the DLPFC for relief of

affectivemood and anxiety symptoms. For example, ameta-review of clinical and

scientific leaders concluded the evidence to be “definitely effective” for the treatment of

depression (Fregni et al., 2021), while a systematic review showed tDCS to be significantly

superior to sham in studies of depressive episodes (which suggests that its relief of low

mood and anxiety symptoms is not limited tomajor depressive disorder) (Razza et al.,

2020).

2.3 Verified claims
Nettle is intended to reliably deliver transcranial direct current stimulation (tDCS) to the

motor cortex and dorsolateral prefrontal cortex to assist in themanagement of pain

relating tomenstruation andmood symptoms relating to premenstrual syndrome.

Appropriate use of Nettle will lead to the following clinical benefits:

● An improvement in pain related tomenstruation, asmeasured by the pain score on

the Visual Analogue Scale (VAS)

● An improvement inmood symptoms related to premenstrual syndrome, as

measured by the negative PANAS score on the Positive and Negative Affect Scale

● The type of adverse events (qualitative) and the number of adverse events

(quantitative) that are nomore severe (qualitative) than those seen in relation to

comparable alternatives in state of the art.

Themanufacturermakes no additional claims outside of the intended use and intended

clinical benefits.
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2.4 Certification andQuality Control
Nettle is available across the European Union and United Kingdom as a CE-marked, class

IIamedical device, approved for the above claims, registered nationally. Samphire

Neuroscience Ltd is certified under ISO13485 as the legal manufacturer of Nettle. If you

have any questions about whether Nettle is available in your country of practice, please

contact support@samphireneuro.com.

3. Treatment protocol

3.1 Standard treatment plan for PD and PMS
To achieve the intended clinical outcome, the usermust complete at least 5 therapy

sessions (at least once daily and atmost twice daily) in their premenstrual period (10 days

before the first day of themenstrual cycle). This is themost evidence-based protocol

effective formanagingmenstrual pain and PMS symptoms that was shown in Pegado et

al., 2020 andDutra et al., 2020; and for which we present additional evidence below.

One therapy session consists of a 20-minute active stimulation, and the required pre- and

post-session patient inputs, for a total of 30minutes per session. The user can engage in

other activities during the 20-minute active stimulation session. If a session is paused, it

should be resumedwithin 5minutes to ensure the intended clinical effects. Users have the

flexibility to pause or terminate the session either by using a clearlymarked virtual button

on the app or by simply taking off the Headband. After the session concludes, users are

guided through a feedback process and are then instructed, both on the app and in the

instructions for use (IFU), on how to properly clean the Headband.

Figure 2. Illustration of the Nettle treatment protocol for PMS and dysmenorrhea.
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The Samphiremobile application, as well as the instructions for use provided to each

patient, will guide users through running the first session, as well as future sessions. The

Samphire app software is used only to control Nettle and does not have anymedical claims

of its own.

3.2 Adjustments to the standard treatment plan with Nettle
Nettle is classified as a Class IIamedical device for themanagement of pain relating to

menstruation andmood symptoms relating to premenstrual syndrome.

3.2.1 Endometriosis

People living with endometriosis, a chronic condition in which tissue similar to the lining of

the uterus grows outside the uterus, often experiencemoderate to severe chronic pelvic

andmenstrual pain (dysmenorrhea). According to the Royal College of Obstetricians and

Gynaecologists (RCOG), as of 2024, it takes over 9 years for people with endometriosis to

receive an accurate diagnosis, whichmeans thatmany people living with endometriosis

spend a large proportion of their reproductive lives experiencingmoderate to severe

menstrual pain.

Samphire Neuroscience is actively investigating endometriosis-specific pain relief

associated with the use of Nettle in its ongoing ENHANCE: Endometriosis-Focused Study

Helping to Alleviate Chronic Pelvic Pain in Endometriosis Patients (double-blind,

sham-controlled, in collaboration with the NHS) study running June 2024-Jan 2025.

However, there are no known risks or contraindications associated with the use of Nettle

for themanagement of pain relating tomenstruation andmood symptoms relating to

premenstrual syndrome in womenwith endometriosis.

Previous research (Mechsner et al., 2023) has shown that an adjustment to amildlymore

intensive (10 tDCS sessions) protocol may be beneficial for people experiencing

endometriosis-related pain, and is within the approved appropriate range (up to 20

sessions) ofmonthly use of Nettle.

3.2.2 Premenstrual dysphoric disorder (PMDD)

PMDD is a severe form of PMS that causes severe irritability, depression, or anxiety in the

week or two beforemenstruation, with symptoms usually going away two to three days

aftermenstruation starts. It takes over 12 years to receive an accurate diagnosis of PMDD,
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as it is often comorbid with other psychiatric disorders such asmajor depressive disorder

(MDD), attention deficit-hyperactivity disorder (ADHD), and autism. Thismeans thatmost

women and AFAB individuals living with PMDD are likely unaware of their diagnosis, and

believe to be experiencingmoderate to severemood symptoms associated with

premenstrual syndrome.

Samphire Neuroscience is actively investigating PMDD-specific symptom relief

associated with the use of Nettle in its ongoing TIARA: Targeting Inter-Hemispheric Alpha

CoherenceWith Nettle To Treat PMDD in at-home settings study, running July

2023-September 2024.

However, there are no known risks or contraindications associated with the use of Nettle

for themanagement of pain relating tomenstruation andmood symptoms relating to

premenstrual syndrome in womenwith (undiagnosed PMDD)whomay not have access to

alternative options (ormay not be eligible to use them).

3.2.3 Other

Should a physician or clinic choose to use Nettle to treat any other condition, this would be

classified as “off-label” use with the accompanying risks.

To date, there is level A (definitely effective) evidence for the use of tDCS targeting the

DLPFC in the treatment ofMajor Depressive Disorder (MDD); and level B (probably

effective) evidence for the use of tDCS targeting themotor cortex in the treatment of

neuropathic pain, migraines, fibromyalgia and stroke rehabilitation. This remains an active

area of neuroscientific and psychiatric research, and evidence around the use of tDCS in

themanagement of obsessive-compulsive disorder (OCD) and attention

deficit-hyperactivity disorders (ADHD) is rapidly emerging.

4. How effective is Nettle?
The popularity of brain stimulation is increasing every year, and it is clear that when

considering the safety, affordability, efficacy and accessibility of at-home brain stimulation

technologies, such as tDCS used in Nettle, no other currently available treatments for the

symptoms of dysmenorrhea and premenstrual syndrome can replicate the effects seen

with Nettle. Our clinical research always builds on years of peer-reviewed research and
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clinical practice by leading neuroscientists, psychiatrists, pain specialists and clinicians,

which you are welcome to review on our research page, at this link.

Previous research had carefully documented the long-term safety and efficacy of

neuromodulation on improving lowmood and reducing pain symptoms, and research by

our collaborators, Prof Rodrigo Pegado (previously - Federal University of Rio Grande do

Norte, now - Harvard University) and ProfMariaMicussi (previously - Federal University of

Rio Grande do Norte, now - Harvard University) had shown that usingmenstrual

neuromodulation therapy for five days beforemenstruation reduces pain symptoms in up

to 89% of users, and improves PMS symptoms in up to 84% of users with continued and

consistent use.

In ourWIND (At-home Treatment of Primary Dysmenorrhea using aWearable IoT

Neuromodulation Device: A Triple-Blind, Randomised Sham-Controlled Trial) study, we

focused on 3 coremetrics:

● Reduction of perceived pain, measured using a visual analog scale (score from

0-100) on themost painful day of themenstrual cycle (day 1 or day 2);

● Improvement in lowmood,measured using the PANAS negative scale, which

assesses negative affect/emotion;

● Improvement in functionality, or the ability to perform everyday tasks, measured

using the 6-minute walking test.

We chose thesemetrics because our usersmentioned that it is the pain, mood and

functionality symptoms that impact their wellbeing themost during PMS and

menstruation.

We then recruited womenwith bothmenstrual pain and PMS symptoms,measured their

symptoms for a baseline period, thenmeasured their symptoms after using Nettle daily for

5 days prior to their next period, and then after amonth, to see which effects persist due to

neuroplasticity andwhich don’t.

Our study was able to show that after a singlemonth’s use of Nettle:

1. 72% of users reported clinically significant pain relief and the average pain

symptoms reduced by 53%. It kept decreasing over time,meaning that the overall

highest reduction could be predicted to happen after 3months of consistent use

ⓒ Samphire Neuroscience Ltd. 10
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due to neuroplasticity effects. Over 44% of women reported negligible period pain

(pain reported as under 2/10) after a singlemonth’s use.

Figure 3. The average period pain decreased by 53% after a singlemonth’s use of Nettle.

2. 67%of users reported a clinically significant improvement in lowmood and the

average lowmood symptoms in the PMSperiod improved by 34%. 100% of users

with extremely severe lowmood symptoms (PANAS score above 25) improved to

moderate ormild lowmood symptoms after a singlemonth’s use of Nettle. Low

mood symptoms also showed neuroplastic effects (symptom relief stayed for one

moremonth after stopping the use of Nettle, and is likely to improve with
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Nettle | Data Pack for Health Care Practitioners

longer-term use.

Figure 4. The average lowmood symptoms in the PMS period improved by 34% after a singlemonth’s use of Nettle.

3. 67%of users reported a clinically significant improvement in their average

functionality, or fitness status, which improved by 11%. This is believed to be

primarily linked to the reductions in pain and anxiety, as well as improvements in

mood, which lead to the ability to bemore active. These improvements were

directly linked to the use of Nettle and disappear in the follow-up period,

suggesting that it is not directly a brain-based effect (but rather a secondary effect

of the improvements in the cycle-brain axis) which would be subject to
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neuroplasticity

Figure 5. The average functionality, or fitness status, improved by 11% after a singlemonth’s use of Nettle.

5. Side effects
Nettle and its underlying technology, tDCS, are known for their incredible safety profile,

the very low incidence ofmild side effects and no reported serious adverse events in over

33,000 documented tDCS sessions.

5.1 Clinical Evidence
In 2016, an evidence-based update on the safety of tDCSwas published by leading

scientists and clinicians, who studied over 33,200 stimulation sessions and showed that,

when tDCS is used via approved and certified devices, like Nettle, it does not carry any

risks to cause damage to the brain (Bikson et al., 2016).
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Amore detailed analysis of 2,000+ tDCS sessions (Chhabra et al., 2020) reported the

following rates of adverse effects:

● Burning sensations (16.2%)

● Skin redness (12.3%)

● Scalp pain (10.1%)

● Itching (6.7%)

● Tingling (6.3%)

Nowithdrawal or dependency effects have been reported with the use of tDCS.

5.2 Nettle Evidence
Nettle’s clinical trials have confirmed that the type of adverse events (qualitative) and the

number of adverse events reported with Nettle are nomore severe than those seen in

relation to comparable alternatives in state of the art.

5.3 RealWorld Reports
Publicly available information on the real-world safety of other at-home tDCS devices has

reported the following frequency of side effects (from the device use by over 16,000

people):

● Headache (~1,5 %)

● Skin irritation (~1.2%)

● Tinnitus (~0.6%)

● Mild skin burn (~0.5%)

● Worsening of symptoms (~0.4%)

● Increased anxiety (~0.3%)

● Skin redness (~0.15%)

● Stinging (~0,07%)
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6. Indications & contraindications

6.1 Indications
People aged 18 years and over with pain related tomenstruation ormood symptoms

relating to premenstrual syndrome.

6.2 Contraindications
If any of the below contraindications apply to the patient, they should not use Nettle:

● Persons who are under 18 years old.

● Persons with a history of seizures or epilepsy.

● Persons who are pregnant ormay be pregnant.

● Persons experiencing active suicidal thoughts.

● Persons with a pre-existing neurological or neuropsychiatric condition.

● Persons with a lesion, tumour or other defect in your skull (cranium) or brain.

● Persons with an implant inside their skull, cochlear implant or implanted hearing

aid.

● Persons with implantedmedical devices, such as a cardiac pacemaker or

neurostimulation

● Devices, such as spinal cord stimulators, vagal nerve stimulators, auricular

stimulators, or deep-brain stimulating electrodes.

7. Long-term use
Clinical trials have found that tDCS sessions can be safely administered for at least 6

months without any noticeable increase in side effects. This suggests that the treatment is

suitable for long-term use.While there's no evidence of side effects worsening beyond this

timeframe, there's a lack of comprehensive long-term studies. In contrast, most studies on

painkillers typically only follow participants for up to amonth, whilemost studies on

antidepressantmedication typically only follow participants for up to 5months.
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Highlighted below are some studies indicating the safety and efficacy of long-term tDCS

long-term use:

● Woodham et al., 2022: An open-label, single-arm feasibility study with long term

(6-month) follow-up, showing 91.3% usersmaintaining clinical response outcomes

and no increase in treatment side effects.

● Navarro-Lopez et al., 2021: A systematic review of randomised sham-controlled

trials, showing no increase in the odds ratio of adverse events following longer-term

tDCS use.

● Aparicio et al., 2019: A clinical trial with long-term (6-month) follow-up, showing no

increase in side effects over time.

More research on the long-term safety of tDCS is expected to come out over the next few

years as at-home brain stimulation becomesmore established and available through

traditional clinical practice.

8. How to get started working with Nettle
Step 1. Schedule a call withme to gain a deeper understanding of tDCS in the context of

Menstrual Neuromodulation Therapy and determine if this care pathway aligns with you

and your patients. During this call, we'll explore our partnership program and identify the

best fit for you.

Step 2. After onboarding, participate in a private 1-hour training session designed to equip

clinicians with the knowledge to educate patients about Nettle's use and benefits.

Step 3: Start recommending Nettle to patients.

Step 4: Observe real-life clinical results of your patients using Nettle.

9. Frequently AskedQuestions (FAQs)

How is Nettle different from FlowNeuroscience?

From a technical and scientific standpoint, Nettle stimulates two regions of the brain - the

DLPFC, associated withmood improvement, and themotor cortex, associated with pain

ⓒ Samphire Neuroscience Ltd. 16
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relief, - while FlowNeuroscience’s device only stimulates the DLPFC, associated with

mood improvement.

From an intended use perspective, FlowNeuroscience’s device is approved for the

treatment ofMajor Depressive Disorder (MDD) only. Nettle is approved to assist in the

management of pain relating tomenstruation andmood symptoms relating to

premenstrual syndrome.

Therefore, if your patients are interested inmanagingmood and pain symptoms,

associated withmenstruation, Nettle is a better fit. If your patients are interested in

managingMDDonly, FlowNeuroscience’s device is a better fit.

Can I recommendNettle tomy patients with PMDD?

ThoughNettle has been verified to offer promising benefits inmanagingmood symptoms

associated with premenstrual syndrome (PMS), its specific efficacy in treating

premenstrual dysphoric disorder (PMDD) has not been clinically validated. It is worth

noting, however, that PMDD is severely under-diagnosed and that in Samphire’s clinical

trials focused on PMS post-hoc analyses showed that 38% of women in the sample

matched the clinical diagnostic criteria for PMDD, even though patients believed to be

experiencing PMS symptoms.

Since Nettle's clinical validation pertains specifically tomanagingmood symptoms

associated with PMS, it may not be appropriate to recommend it as a primary treatment

for PMDD. PMDDoften requires a comprehensive approach, including psychotherapy,

medication, and lifestyle changes. Given that Nettle is not known to have any interactions

with other treatments, it may be a suitable option to incorporate into a holistic PMDD

treatment plan. Before recommending Nettle or any other treatment to patients with

PMDD, it's essential to consider their individual symptoms,medical history, and

preferences. Consulting with a healthcare professional who specialises in PMDD

management would be prudent to ensure themost appropriate and effective treatment

plan for your patients.

Can I recommendNettle for chronic pain that is not ofmenstrual origin

to patients?

ThoughNettle has been verified to offer promising benefits inmanaging

menstruation-related pain through its transcranial direct current stimulation (tDCS)
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technology, its efficacy for chronic pain that is not ofmenstrual origin has not been

clinically validated. Large-scalemeta-reviews have determined that there is level B

(probably effective) evidence for the use of tDCS targeting themotor cortex in the

treatment of neuropathic pain, migraines, fibromyalgia and stroke rehabilitation, andmore

research continues to emerge. However, chronic pain can arise from various causes and

might require different interventions targeting the specificmechanisms involved in each

type of pain. At themoment, recommending Nettle for chronic pain unrelated to

menstrual conditions is not yet supported by the current scope of clinical evidence.

Can I recommendNettle for depression that is not ofmenstrual origin?

ThoughNettle has been verified to offer promising benefits inmanagingmood symptoms

associated with premenstrual syndrome (PMS), its efficacy for the treatment ofmajor

depressive disorder (MDD) specifically has not been tested. However, large-scale

meta-reviews have determined that there is level A (definitely effective) evidence for the

use of tDCS targeting the dorsolateral prefrontal cortex in the treatment ofMDD, and

more research continues to emerge. The use of Nettle forMDD treatment should be

technically similar to the use of any other tDCS equipment targeting the DLPFC, but

would be considered to be “off label” in the context of Nettle’s intended use.

Have you tested Nettle on women of colour?

Yes! 47.1% of participants in our clinical trials self-identified as women of colour, 67.6% of

themhadwavy, curly or coily hair, and trial participants had a BMI range from 19 to 29.

Have you tested Nettle on womenwith PMDD/PCOS?

Wehave not run trials specifically including only womenwith a diagnosis of PMDD and/or

PCOS. However, 38% of women recruited for their PMS symptoms in ourWIND clinical trial

met the clinical diagnostic criteria for PMDD, as determined by post-hoc analyses. Our

clinical trials did not collect data on existing PCOS diagnoses.

CanNettle be used as an in-clinic treatment?

Yes. However, Nettle needs to be applied for 20minute-sessions daily during the late luteal

phase, whichmakes it a high-intensity in-clinic treatment, so we recommend using Nettle

in at-home settings for convenience and flexibility.

ⓒ Samphire Neuroscience Ltd. 18



Nettle | Data Pack for Health Care Practitioners

10. References
Aparicio, L. V. M., Rosa, V., Razza, L. M., Sampaio-Junior, B., Borrione, L., Valiengo, L., Lotufo, P. A., Benseñor, I. M., Fraguas, R., Moffa, A. H.,

Gattaz,W. F., & Brunoni, A. R. (2019). Transcranial direct current stimulation (tDCS) for preventingmajor depressive disorder relapse: Results of

a 6-month follow-up. Depression and Anxiety, 36(3), 262–268. https://doi.org/10.1002/da.22878

Appleton, S. M. (2018). Premenstrual Syndrome: Evidence-based Evaluation and Treatment. Clinical Obstetrics andGynecology, 61(1), 52–61.

https://doi.org/10.1097/GRF.0000000000000339

Baller, E. B.,Wei, S.-M., Kohn, P. D., Rubinow, D. R., Alarcón, G., Schmidt, P. J., & Berman, K. F. (2013). Abnormalities of dorsolateral prefrontal

function in womenwith premenstrual dysphoric disorder: Amultimodal neuroimaging study. The American Journal of Psychiatry, 170(3),

305–314. https://doi.org/10.1176/appi.ajp.2012.12030385

Bergeron, D., Obaid, S., Fournier-Gosselin, M.-P., Bouthillier, A., & Nguyen, D. K. (2021). Deep Brain Stimulation of the Posterior Insula in Chronic

Pain: A Theoretical Framework. Brain Sciences, 11(5), 639. https://doi.org/10.3390/brainsci11050639

Bikson, M., Grossman, P., Thomas, C., Zannou, A. L., Jiang, J., Adnan, T., Mourdoukoutas, A. P., Kronberg, G., Truong, D., Boggio, P., Brunoni, A. R.,

Charvet, L., Fregni, F., Fritsch, B., Gillick, B., Hamilton, R. H., Hampstead, B. M., Jankord, R., Kirton, A., …Woods, A. J. (2016). Safety of Transcranial

Direct Current Stimulation: Evidence Based Update 2016. Brain Stimulation, 9(5), 641–661. https://doi.org/10.1016/j.brs.2016.06.004

Branecka-Woźniak, D., Cymbaluk-Płoska, A., & Kurzawa, R. (2022). The impact of premenstrual syndrome onwomen’s quality of life—Amyth or

a fact? European Review forMedical and Pharmacological Sciences, 26(2), 598–609. https://doi.org/10.26355/eurrev_202201_27887

Chhabra, H., Bose, A., Shivakumar, V., Agarwal, S. M., Sreeraj, V. S., Shenoy, S., Hazari, N., Dinakaran, D., Parlikar, R., Koparde, V., Ramesh, V.,

Biswal, J., Murugaraja, V., Gowda, S. M., Chand, P. K., Sivakumar, P. T., Kalmady, S. V., Narayanaswamy, J. C., Murthy, P., … Venkatasubramanian, G.

(2020). Tolerance of transcranial direct current stimulation in psychiatric disorders: An analysis of 2000+ sessions. Psychiatry Research, 284,

112744. https://doi.org/10.1016/j.psychres.2020.112744

Clarke, P. J. F., Browning, M., Hammond, G., Notebaert, L., &MacLeod, C. (2014). The Causal Role of the Dorsolateral Prefrontal Cortex in the

Modification of Attentional Bias: Evidence fromTranscranial Direct Current Stimulation. Biological Psychiatry, 76(12), 946–952.

https://doi.org/10.1016/j.biopsych.2014.03.003

Dawood,M. Y. (2006). Primary dysmenorrhea: Advances in pathogenesis andmanagement. Obstetrics andGynecology, 108(2), 428–441.

https://doi.org/10.1097/01.AOG.0000230214.26638.0c

De Sanctis, V., Soliman, A., Bernasconi, S., Bianchin, L., Bona, G., Bozzola, M., Buzi, F., De Sanctis, C., Tonini, G., Rigon, F., & Perissinotto, E. (2015).

Primary Dysmenorrhea in Adolescents: Prevalence, Impact and Recent Knowledge. Pediatric Endocrinology Reviews: PER, 13(2), 512–520.

De Sanctis, V., Soliman, A. T., Elsedfy, H., Soliman, N. A., Soliman, R., & El Kholy, M. (2016). Dysmenorrhea in adolescents and young adults: A

review in different country. Acta Bio-Medica: Atenei Parmensis, 87(3), 233–246.

Diagnostic and statistical manual ofmental disorders: DSM-5™, 5th ed (pp. xliv, 947). (2013). American Psychiatric Publishing, Inc.

https://doi.org/10.1176/appi.books.9780890425596

Dionisio, S., Mayoglou, L., Cho, S., Prime, D., Flanigan, P., Lega, B., Mosher, J., Leahy, R., Gonzalez-Martinez, J., & Nair, D. (2019). Connectivity of

the human insula: A cortico-cortical evoked potential (CCEP) study. Cortex; a Journal Devoted to the Study of the Nervous System and

Behavior, 120, 419–442. https://doi.org/10.1016/j.cortex.2019.05.019

Dutra, L. R. D. V., Pegado, R., Silva, L. K., da Silva Dantas, H., Câmara, H. A., Silva-Filho, E. M., Correia, G. N., &Micussi, M. T. A. B. C. (2020).

Modulating Anxiety and Functional Capacity with Anodal tDCSOver the Left Dorsolateral Prefrontal Cortex in Primary Dysmenorrhea.

International Journal ofWomen’s Health, 12, 243–251. https://doi.org/10.2147/IJWH.S226501

Dysmenorrhea: Painful Periods. (n.d.). Retrieved 27May 2024, from https://www.acog.org/womens-health/faqs/dysmenorrhea-painful-periods

Eisenlohr-Moul, T. (2019). Premenstrual Disorders: A Primer and Research Agenda for Psychologists. The Clinical Psychologist, 72(1), 5–17.

ⓒ Samphire Neuroscience Ltd. 19



Nettle | Data Pack for Health Care Practitioners

Fregni, F., El-Hagrassy, M.M., Pacheco-Barrios, K., Carvalho, S., Leite, J., Simis, M., Brunelin, J., Nakamura-Palacios, E. M., Marangolo, P.,

Venkatasubramanian, G., San-Juan, D., Caumo,W., Bikson, M., Brunoni, A. R., & Neuromodulation CenterWorking Group. (2021).

Evidence-BasedGuidelines and SecondaryMeta-Analysis for the Use of Transcranial Direct Current Stimulation in Neurological and

Psychiatric Disorders. The International Journal of Neuropsychopharmacology, 24(4), 256–313. https://doi.org/10.1093/ijnp/pyaa051

Gingnell, M., Bannbers, E.,Wikström, J., Fredrikson, M., & Sundström-Poromaa, I. (2013). Premenstrual dysphoric disorder and prefrontal

reactivity during anticipation of emotional stimuli. European Neuropsychopharmacology: The Journal of the European College of

Neuropsychopharmacology, 23(11), 1474–1483. https://doi.org/10.1016/j.euroneuro.2013.08.002

Grandi, G., Ferrari, S., Xholli, A., Cannoletta, M., Palma, F., Romani, C., Volpe, A., & Cagnacci, A. (2012). Prevalence ofmenstrual pain in young

women:What is dysmenorrhea? Journal of Pain Research, 5, 169–174. https://doi.org/10.2147/JPR.S30602

Hantsoo, L., & Epperson, C. N. (2015). Premenstrual Dysphoric Disorder: Epidemiology and Treatment. Current Psychiatry Reports, 17(11), 87.

https://doi.org/10.1007/s11920-015-0628-3

Harte, S. E., Harris, R. E., & Clauw, D. J. (2018). The neurobiology of central sensitization. https://doi.org/10.1002/acr.20140

Iacovides, S., Avidon, I., & Baker, F. C. (2015).What we know about primary dysmenorrhea today: A critical review. Human Reproduction Update,

21(6), 762–778. https://doi.org/10.1093/humupd/dmv039

Itani, R., Soubra, L., Karout, S., Rahme, D., Karout, L., & Khojah, H. M. J. (2022). Primary Dysmenorrhea: Pathophysiology, Diagnosis, and

Treatment Updates. Korean Journal of FamilyMedicine, 43(2), 101–108. https://doi.org/10.4082/kjfm.21.0103

Kim, J., Mawla, I., Kong, J., Lee, J., Gerber, J., Ortiz, A., Kim, H., Chan, S.-T., Loggia, M. L.,Wasan, A. D., Edwards, R. R., Gollub, R. L., Rosen, B. R., &

Napadow, V. (2019). Somatotopically specific primary somatosensory connectivity to salience and default mode networks encodes clinical

pain. Pain, 160(7), 1594–1605. https://doi.org/10.1097/j.pain.0000000000001541

Kulkarni, J., Leyden, O., Gavrilidis, E., Thew, C., & Thomas, E. H. X. (2022). The prevalence of early life trauma in premenstrual dysphoric disorder

(PMDD). Psychiatry Research, 308, 114381. https://doi.org/10.1016/j.psychres.2021.114381

Le, J., Thomas, N., & Gurvich, C. (2020). Cognition, TheMenstrual Cycle, and Premenstrual Disorders: A Review. Brain Sciences, 10(4), Article 4.

https://doi.org/10.3390/brainsci10040198

Lee, L.-C., Chen, Y.-Y., Li,W.-C., Yang, C.-J., Liu, C.-H., Low, I., Chao, H.-T., Chen, L.-F., & Hsieh, J.-C. (2023). Adaptive neuroplasticity in the default

mode network contributing to absence of central sensitization in primary dysmenorrhea. Frontiers in Neuroscience, 17.

https://doi.org/10.3389/fnins.2023.1094988

Lefebvre, G., Pinsonneault, O., Antao, V., Black, A., Burnett, M., Feldman, K., Lea, R., Robert, M., & SOGC. (2005). Primary dysmenorrhea

consensus guideline. Journal of Obstetrics andGynaecology Canada: JOGC = Journal d’obstetrique et Gynecologie DuCanada: JOGC, 27(12),

1117–1146. https://doi.org/10.1016/s1701-2163(16)30395-4

Liao, H., Pang, Y., Liu, P., Liu, H., Duan, G., Liu, Y., Tang, L., Tao, J.,Wen, D., Li, S., Liang, L., & Deng, D. (2017). Abnormal Spontaneous Brain Activity

inWomenwith Premenstrual Syndrome Revealed by Regional Homogeneity. Frontiers in HumanNeuroscience, 11, 62.

https://doi.org/10.3389/fnhum.2017.00062

Lu, C., Yang, T., Zhao, H., Zhang, M., Meng, F., Fu, H., Xie, Y., & Xu, H. (2016). Insular Cortex is Critical for the Perception, Modulation, and

Chronification of Pain. Neuroscience Bulletin, 32(2), 191–201. https://doi.org/10.1007/s12264-016-0016-y

MacGregor, B., Allaire, C., Bedaiwy, M. A., Yong, P. J., & Bougie, O. (2023). Disease Burden of Dysmenorrhea: Impact on Life Course Potential.

International Journal ofWomen’s Health, 15, 499–509. https://doi.org/10.2147/IJWH.S380006

McClintock, S. M., Reti, I. M., Carpenter, L. L., McDonald,W.M., Dubin, M., Taylor, S. F., Cook, I. A., O’Reardon, J., Husain, M.M.,Wall, C., Krystal, A.

D., Sampson, S. M., Morales, O., Nelson, B. G., Latoussakis, V., George, M. S., Lisanby, S. H., National Network of Depression Centers rTMS Task

Group, & American Psychiatric Association Council on Research Task Force on Novel Biomarkers and Treatments. (2018). Consensus

Recommendations for the Clinical Application of Repetitive Transcranial Magnetic Stimulation (rTMS) in the Treatment of Depression. The

Journal of Clinical Psychiatry, 79(1), 16cs10905. https://doi.org/10.4088/JCP.16cs10905

ⓒ Samphire Neuroscience Ltd. 20



Nettle | Data Pack for Health Care Practitioners

Mechsner, S., Grünert, J.,Wiese, J. J., Vormbäumen, J., Sehouli, J., Siegmund, B., Neeb, L., & Prüß, M. S. (2023). Transcranial direct current

stimulation to reduce chronic pelvic pain in endometriosis: Phase II randomized controlled clinical trial. PainMedicine (Malden, Mass.), 24(7),

809–817. https://doi.org/10.1093/pm/pnad031

Naik, S. S., Nidhi, Y., Kumar, K., & Grover, S. (2023). Diagnostic validity of premenstrual dysphoric disorder: Revisited. Frontiers in Global

Women’s Health, 4, 1181583. https://doi.org/10.3389/fgwh.2023.1181583

Navarro-López, V., Del-Valle-Gratacós, M., Fernández-Vázquez, D., Fernández-González, P., Carratalá-Tejada, M., &Molina-Rueda, F. (2022).

Transcranial direct current stimulation in themanagement of phantom limb pain: A systematic review of randomized controlled trials.

European Journal of Physical and RehabilitationMedicine, 58(5), 738–748. https://doi.org/10.23736/S1973-9087.22.07439-1

Nejati, V., Salehinejad, M. A., Nitsche, M. A., Najian, A., & Javadi, A.-H. (2020). Transcranial Direct Current Stimulation Improves Executive

Dysfunctions in ADHD: Implications for Inhibitory Control, Interference Control,WorkingMemory, and Cognitive Flexibility. Journal of

Attention Disorders, 24(13), 1928–1943. https://doi.org/10.1177/1087054717730611

Pagano, R. L., Dale, C. S., Campos, A. C. P., & Hamani, C. (2023). Translational aspects of deep brain stimulation for chronic pain. Frontiers in Pain

Research, 3. https://doi.org/10.3389/fpain.2022.1084701

Pegado, R., Silva, L. K., da Silva Dantas, H., Andrade Câmara, H., AndradeMescouto, K., Silva-Filho, E. M., Lopes, J. M., Micussi, M. T. A. B. C., &

Correia, G. N. (2020). Effects of Transcranial Direct Current Stimulation for Treatment of Primary Dysmenorrhea: Preliminary Results of a

Randomized Sham-Controlled Trial. PainMedicine (Malden, Mass.), 21(12), 3615–3623. https://doi.org/10.1093/pm/pnz202

Petersen, N., London, E. D., Liang, L., Ghahremani, D. G., Gerards, R., Goldman, L., & Rapkin, A. J. (2016). Emotion regulation in womenwith

premenstrual dysphoric disorder. Archives ofWomen’sMental Health, 19(5), 891–898. https://doi.org/10.1007/s00737-016-0634-4

Prasad, D.,Wollenhaupt-Aguiar, B., Kidd, K. N., de Azevedo Cardoso, T., & Frey, B. N. (2021). Suicidal Risk inWomenwith Premenstrual

Syndrome and Premenstrual Dysphoric Disorder: A Systematic Review andMeta-Analysis. Journal ofWomen’s Health (2002), 30(12),

1693–1707. https://doi.org/10.1089/jwh.2021.0185

Razza, L. B., Palumbo, P., Moffa, A. H., Carvalho, A. F., Solmi, M., Loo, C. K., & Brunoni, A. R. (2020). A systematic review andmeta-analysis on the

effects of transcranial direct current stimulation in depressive episodes. Depression and Anxiety, 37(7), 594–608.

https://doi.org/10.1002/da.23004

Reuveni, I., Dan, R., Canetti, L., Bick, A. S., Segman, R., Azoulay, M., Kalla, C., Bonne, O., & Goelman, G. (2023). Aberrant Intrinsic Brain Network

Functional Connectivity During a Face-Matching Task inWomenDiagnosedWith Premenstrual Dysphoric Disorder. Biological Psychiatry,

94(6), 492–500. https://doi.org/10.1016/j.biopsych.2023.04.001

Rossi, S., Antal, A., Bestmann, S., Bikson, M., Brewer, C., Brockmöller, J., Carpenter, L. L., Cincotta, M., Chen, R., Daskalakis, J. D., Di Lazzaro, V.,

Fox, M. D., George, M. S., Gilbert, D., Kimiskidis, V. K., Koch, G., Ilmoniemi, R. J., Lefaucheur, J. P., Leocani, L., … Hallett, M. (2021). Safety and

recommendations for TMS use in healthy subjects and patient populations, with updates on training, ethical and regulatory issues: Expert

Guidelines. Clinical Neurophysiology : Official Journal of the International Federation of Clinical Neurophysiology, 132(1), 269–306.

https://doi.org/10.1016/j.clinph.2020.10.003

Schoep, M. E., Adang, E. M.M., Maas, J.W.M., De Bie, B., Aarts, J.W.M., & Nieboer, T. E. (2019). Productivity loss due tomenstruation-related

symptoms: A nationwide cross-sectional survey among 32 748women. BMJOpen, 9(6), e026186.

https://doi.org/10.1136/bmjopen-2018-026186

Temkin, S. M., Barr, E., Moore, H., Caviston, J. P., Regensteiner, J. G., & Clayton, J. A. (2023). Chronic conditions in women: The development of a

National Institutes of health framework. BMCWomen’s Health, 23(1), 162. https://doi.org/10.1186/s12905-023-02319-x

Uddin, L. Q., Nomi, J. S., Hebert-Seropian, B., Ghaziri, J., & Boucher, O. (2017). Structure and function of the human insula. Journal of Clinical

Neurophysiology : Official Publication of the American Electroencephalographic Society, 34(4), 300–306.

https://doi.org/10.1097/WNP.0000000000000377

Vincent, K.,Warnaby, C., Stagg, C. J., Moore, J., Kennedy, S., & Tracey, I. (2011). Dysmenorrhoea is associated with central changes in otherwise

healthy women. Pain, 152(9), 1966–1975. https://doi.org/10.1016/j.pain.2011.03.029

ⓒ Samphire Neuroscience Ltd. 21



Nettle | Data Pack for Health Care Practitioners

White, L. K., Makhoul,W., Teferi, M., Sheline, Y. I., & Balderston, N. L. (2023). The role of dlPFC laterality in the expression and regulation of

anxiety. Neuropharmacology, 224, 109355. https://doi.org/10.1016/j.neuropharm.2022.109355

Woodham, R. D., Rimmer, R. M., Young, A. H., & Fu, C. H. Y. (2022). Adjunctive home-based transcranial direct current stimulation treatment for

major depression with real-time remote supervision: An open-label, single-arm feasibility study with long term outcomes. Journal of

Psychiatric Research, 153, 197–205. https://doi.org/10.1016/j.jpsychires.2022.07.026

Yang, Q., Bränn, E., Bertone- Johnson, E. R., Sjölander, A., Fang, F., Oberg, A. S., Valdimarsdóttir, U. A., & Lu, D. (2024). The bidirectional

association between premenstrual disorders and perinatal depression: A nationwide register-based study from Sweden. PLOSMedicine, 21(3),

e1004363. https://doi.org/10.1371/journal.pmed.1004363

Yonkers, K. A., O’Brien, P. M. S., & Eriksson, E. (2008). Premenstrual syndrome. Lancet (London, England), 371(9619), 1200–1210.

https://doi.org/10.1016/S0140-6736(08)60527-9

ⓒ Samphire Neuroscience Ltd. 22


