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1.  Background information on the procedure

1.1.  Submission of the dossier

The applicant Neuraxpharm Pharmaceuticals S.L. submitted on 24 November 2022 an application for a 
Paediatric Use marketing authorisation in accordance with Article 30 of Regulation (EC) No 1901/2006, 
to the European Medicines Agency (EMA) for Tuzulby, through the centralised procedure under Article 
31 of Regulation (EC) No 1901/2006. The eligibility to the centralised procedure was agreed upon by 
the EMA/CHMP on 22 July 2021.

The application concerns a hybrid medicinal product as defined in Article 10(3) of Directive 2001/83/EC 
and refers to a reference product, as defined in Article 10 (2)(a) of Directive 2001/83/EC, for which a 
marketing authorisation is or has been granted in a Member State on the basis of a complete dossier in 
accordance with Article 8(3) of Directive 2001/83/EC.

The applicant applied for the following indication:

Tuzulby is indicated as part of a comprehensive treatment programme for Attention Deficit 
Hyperactivity Disorder (ADHD) in children aged 6 years of age and over when remedial measures alone 
prove insufficient. Treatment must be under the supervision of a specialist in childhood behavioural 
disorders. Diagnosis should be made according to the current DSM criteria or ICD guidelines and 
should be based on a complete history and evaluation of the patient. Diagnosis cannot be made solely 
on the presence of one or more symptoms.

The specific aetiology of this syndrome is unknown, and there is no single diagnostic test. Adequate 
diagnosis requires the use of medical and specialised psychological, educational, and social resources.

A comprehensive treatment programme typically includes psychological, educational and social 
measures as well as pharmacotherapy and is aimed at stabilising children with a behavioural syndrome 
characterised by symptoms which may include chronic history of short attention span, distractibility, 
emotional lability, impulsivity, moderate to severe hyperactivity, minor neurological signs and 
abnormal electroencephalogram (EEG). Learning may or may not be impaired.

Tuzulby treatment is not indicated in all children with ADHD and the decision to use the medicinal 
product must be based on a very thorough assessment of the severity and the chronicity of the child’s 
symptoms in relation to the child’s age.

Appropriate educational placement is essential, and psychosocial intervention is generally necessary. 
Where remedial measures alone prove insufficient, the decision to prescribe a stimulant must be based 
on rigorous assessment of the severity of the child’s symptoms. Methylphenidate should always be 
used in the way according to the licensed indication and according to prescribing/diagnostic guidelines.

1.2.  Legal basis, dossier content 

The legal basis for this application refers to:

Hybrid application (Article 10(3) of Directive No 2001/83/EC).

The application submitted is composed of administrative information, complete quality data, a 
bioequivalence study with the reference medicinal product Ritalin and appropriate non-clinical and 
clinical data.
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The chosen reference product is:

Medicinal product which is or has been authorised in accordance with Union provisions in force for not 
less than 8 years in the EEA: 

 Product name, strength, pharmaceutical form: Ritalin 10 mg Tabletten, tablet 
 Marketing authorisation holder: INFECTOPHARM Arzneimittel und Consilium GmbH
 Date of authorisation: 15-01-1997
 Marketing authorisation granted by: 

 Member State (EEA): Germany
 National procedure

 Marketing authorisation number: 6094573.00.00

Medicinal product authorised in the Union/Members State where the application is made or European 
reference medicinal product: 

 Product name, strength, pharmaceutical form: Ritalin 10 mg Tabletten, tablet 
 Marketing authorisation holder: INFECTOPHARM Arzneimittel und Consilium GmbH
 Date of authorisation: 15-01-1997
 Marketing authorisation granted by: 

 Member State (EEA): Germany
 National procedure

 Marketing authorisation number: 6094573.00.00

Medicinal product which is or has been authorised in accordance with Union provisions in force and to 
which bioequivalence has been demonstrated by appropriate bioavailability studies: 

 Product name, strength, pharmaceutical form: Ritalin 10 mg Tabletten, tablet 
 Marketing authorisation holder: SIA Novartis Baltics Date of authorisation 
 Date of authorisation: 15-01-1997
 Marketing authorisation granted by: 

 Member State (EEA): Latvia
 National procedure 

 Marketing authorisation number(s): LV 00-0118
 Bioavailability study number(s): 2021-5129

1.3.  Information on paediatric requirements

Pursuant to Article 30 of Regulation (EC) No 1901/2006, the application included an EMA Decision(s) 
P/0057/2023 on the agreement of a paediatric investigation plan (PIP) and the granting of a (product-
specific) waiver from birth to less than 6 years of age. 

At the time of submission of the application, the PIP EMEA-003189-PIP01-22-M01 was completed.

The PDCO issued an opinion on compliance for the PIP EMEA-003189-PIP01-22-M01.
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1.4.  Information relating to orphan market exclusivity

1.4.1.  Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No 
847/2000, the applicant did not submit a critical report addressing the possible similarity with 
authorised orphan medicinal products because there is no authorised orphan medicinal product for a 
condition related to the proposed indication.

1.5.  Scientific advice

The applicant received the following scientific advice on the development relevant for the indication 
subject to the present application:

Date Reference SAWP co-ordinators

25 March 2021 EMA/SA/0000052001 Mario Miguel Rosa, Flora Musamba

The scientific advice pertained to the following clinical aspects:

The applicant received scientific advice on the development of methylphenidate hydrochloride for 
treatment of attention-deficit hyperactivity disorder (ADHD) from the CHMP on 25 March 2021 
(EMA/SA/0000052001). The scientific advice pertained to the following clinical aspects:

• the pharmacokinetic bridge to Ritalin tablets or alternatively the clinical development programme to 
support a marketing authorisation application.

1.6.  Steps taken for the assessment of the product

The Rapporteur and appointed by the CHMP were:

Rapporteur: Ewa Balkowiec Iskra Co-Rapporteur:N/A

CHMP Peer reviewer(s): N/A

The application was received by the EMA on 24 November 2022

The procedure started on 23 February 2023

The CHMP Rapporteur's first assessment report was circulated to all 
CHMP and PRAC members on

9 May 2023

The PRAC Rapporteur's first assessment report was circulated to all 
PRAC and CHMP members on

30 May &02 June 2024

The PRAC agreed on the PRAC Assessment Overview and Advice to 
CHMP during the meeting on

8 June 2023

The CHMP agreed on the consolidated list of questions to be sent to the 
applicant during the meeting on

8 June 2023

The applicant submitted the responses to the CHMP consolidated list of 
questions on

16 August 2024
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The CHMP Rapporteur circulated the CHMP and PRAC Rapporteurs joint 
assessment report on the applicant's responses to the list of questions 
to all CHMP members on

18 September 2024

The PRAC agreed on the PRAC assessment overview and advice to 
CHMP during the meeting on

03 October 2024

The CHMP agreed on a list of outstanding issues in writing to be sent to 
the applicant on

17 October 2024

The applicant submitted the responses to the CHMP consolidated list of 
outstanding issues on 

12 November 2024

The CHMP Rapporteur circulated the CHMP and PRAC Rapporteurs joint 
assessment report on the responses to the list of outstanding issues to 
all CHMP and PRAC members on

21 November 2024 & 27 
November 2024

The CHMP, in the light of the overall data submitted and the scientific 
discussion within the Committee, issued a positive opinion for granting 
a marketing authorisation to Tuzulby on 

12 December 2024

2.  Scientific discussion

2.1.  Introduction

Problem statement

ADHD is the most common neurobehavioural disorder of childhood and can profoundly affect academic 
achievement, well-being and social interactions of children (Posner et al., 2020). MPH is the drug most 
often prescribed to treat children and adolescents with ADHD. It is a central nervous system (CNS) 
stimulant belonging to a class of piperidine-derived compounds. It is a racemic mixture comprised of 
the d- and l-threo enantiomers, the d-threo- being more pharmacologically active than the l-threo 
enantiomer. Its main mechanism of action is considered to be the blockade of dopamine (DAT) and 
norepinephrine transporters (NET), thus blocking the reuptake of dopamine (DA) and norepinephrine 
(NE) into the presynaptic neuron and increasing the release of these monoamines into the 
extraneuronal space (Volkow et al., 2002; Jaeschke et al., 2021). MPH has received the ATC DDD code 
N06BA04, for being a psychostimulant agent use for ADHD, centrally acting sympathomimetic (WHOCC 
ATC DDD Index Methylphenidate).

About the product

MPH or methyl 2-phenyl-2-piperidin-1-ium-2-ylacetate chloride (IUPAC) has the molecular formula of 
C14H20ClNO2 and a molecular weight of 269.77 g/mol. In its pure form, it appears as a white, 
odourless, fine crystalline powder that is freely soluble in water, 0.1 N hydrochloric acid, and methanol, 
soluble in ethanol (95%), and slightly soluble in chloroform and acetone. MPH contains two chiral 
centres, it is the racemate of the threo-form and is not optically active. It does not exhibit 
polymorphism. MPH is currently marketed in Europe as immediate release (IR) formulations for oral 
administration; the designated EU reference product is Ritalin® 10 mg tablets (Novartis Pharma). Also, 
modified (prolonged) release formulations exist, e.g. Ritalin® XL modified-release capsules (Novartis 
Pharma) and Concerta® prolonged-release tablets (Janssen-Cilag). The newly developed product 
formulations are designed as PR forms to be compared to the designated IR innovator formulation, 
Ritalin® (MPH) 10 mg film-coated tablets. The scope of these developments is to provide age-
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appropriate paediatric formulations for once-daily dosing, addressing the unmet medical need of 
children with difficulty to swallow solid dosage forms. In this way, the risk of medication errors 
associated to the mixing of Ritalin® crushed tablets with food is minimised. The two formulations have 
already been approved by US Food and Drug Administration (FDA).

The development programme/compliance with CHMP guidance/scientific advice

Relevant for the assessment are the Guideline on the Investigation of Bioequivalence 
(CPMP/EWP/QWP/1401/98 Rev.1) as well as the Guideline on Bioanalytical method validation 
(EMEA/CHMP/EWP/192217/2009 Rev.1), Guideline on the pharmacokinetic and clinical evaluation of 
modified-release dosage forms (EMA/CHMP/EWP/280/96 Rev.1).

The applicant received CHMP Scientific Advice EMA/SA/0000052001 pertinent to the clinical 
investigation. This advice concerned the following topics:

• the pharmacokinetic bridge to Ritalin tablets or alternatively the clinical development 
programme to support a marketing authorisation application.

The CHMP considered that a direct comparison between the two proposed formulations and the IR 
reference European formulation should be presented. This was fulfilled by the applicant.  

Steady state studies were considered not necessary provided a justification for the waiver of these 
studies according to the criteria outlined in section 6.1 of the guideline. This was submitted by the 
applicant. The CHMP also recommended to adequately address dose proportionality and evaluate 
factors that may affect the performance of the formulations, including food. Moreover, the need for 
further therapeutic studies was discussed at the time of the SA. The CHMP considered that the 
applicant’s approach to waive additional therapeutic studies based on the already available efficacy 
data obtained on own clinical trials and a PK/PD study as well as the presented PopPK/PD model should 
be considered acceptable to explain the PK profile of the IR and ER formulations, the inter-subject 
variability and the observed efficacy. It was stressed that the PopPK should be further optimised with 
the PK data obtained in the new studies and the European IR formulation PK should be used for the 
efficacy simulations for comparison. This was performed by the applicant. 

Quality aspects

2.1.1.  Introduction

The finished product is presented as prolonged-release chewable tablet containing 20 mg, 30 mg or 
40 mg of methylphenidate hydrochloride as active substance (equivalent to 17.30 mg, 25.95 mg and 
34.59 mg of methylphenidate, respectively). 

Other ingredients are: sodium polystyrene sulfonate, povidone (E 1201), triacetin (E 1518), polyvinyl 
acetate, sodium lauryl sulfate, mannitol (E 421), xanthan gum (E 415), crospovidone (E 1202), 
microcrystalline cellulose (E 460), guar gum (E 412), aspartame (E 951), citric acid, cherry flavour, 
talc (E 553b), silica colloidal hydrated, magnesium stearate, polyvinyl alcohol, macrogol, polysorbate 
80 (E 433).

The product is available in a HDPE bottle including a 2 g desiccant canister with a child-resistant cap 
(PP). 
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2.1.2.  Active substance

General information

The chemical name of the active substance methylphenidate hydrochloride (Ph. Eur.) is methyl (2RS)-
phenyl[(2RS)-piperidin-2-yl]acetate hydrochloride, corresponding to the molecular formula: C14H19NO2 
•·HCl. It has a relative molecular mass of 269.8 g/mol and the following structure given in Figure 1:

Figure 1: structure of the active substance

Methylphenidate hydrochloride is white or almost white, fine, crystalline powder, freely soluble in 
water, soluble in ethanol (96 per cent), slightly soluble in methylene chloride. Its melting point is 
224-226ºC, pKa: 8.77. Polymorphism has not been observed. The active substance is a racemate.

As there is a monograph of methylphenidate hydrochloride in the European Pharmacopoeia, the 
manufacturer of the active substance has been granted a certificate of suitability of the European 
Pharmacopoeia (CEP) for methylphenidate hydrochloride which has been provided within the current 
marketing authorisation application. A copy of the certificate of suitability has been provided in Module 
1 and Module 3.2.R of the dossier. This certificate of suitability is considered valid according to EDQM 
database. However, according to the applicant’s information this CEP is currently under revision. The 
new version should be submitted when available.

The following additional information is stated on the CEP: 
• Test for residual solvents by gas chromatography and loss on drying
• A risk management summary for elemental impurities has been provided
• Test for elemental impurity by IPC-MS
• Test for particle size by sieve method
• The re-test period of the substance if stored either in double polyethylene bags placed in a 

polyethylene container, or in an amber glass bottle with a phenolic resin cap
• The holder of the certificate has declared the absence of use of material of human or animal origin 

in the manufacture of the substance.

Manufacture, characterisation and process controls

The active substance is manufactured at the sites listed on the CEP.

The relevant information has been assessed by the EDQM before issuing the certificate of suitability.

Specification

The active substance specification includes tests for appearance, identity (IR, identification of chloride), 
loss on drying (Ph.  Eur.), assay (HPLC), related substances (HPLC), residual solvents (GC), palladium 
(ICP-MS), sulphated ash (Ph. Eur.), and particle size (Ph. Eur.).

Appropriate specifications have been set in line with the Ph. Eur. monograph and the CEP.
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The analytical methods used have been adequately described and non-compendial/in house methods 
for residual solvents and palladium have been appropriately validated. Satisfactory information 
regarding the reference standards used for assay and impurities testing has been presented and it is 
considered adequate.

Batch analysis data (3 batches) of the active substance are provided. The control tests were carried 
out to comply with the specifications and additional tests on CEP. The results are within the 
specifications and consistent from batch to batch.

Stability

The stability results assessed during the CEP procedure indicate that the active substance is sufficiently 
stable. The stability results justify the proposed retest period in the proposed container.

2.1.3.  Finished medicinal product

Description of the product and pharmaceutical development

The appearance of the prolonged-release chewable tablets is given below:

Tuzulby 20 mg chewable tablets are speckled, off white, 6.8 x 14.7 mm capsule shaped coated tablet, 
debossed with “N2” “N2” on one side and bisect on the other side. 

Tuzulby 30 mg prolonged-release chewable tablets are speckled, off white, 7.7 x 16.8 mm capsule 
shaped coated tablet, debossed with “N3” “N3” on one side and bisect on the other side.

Tuzulby 40 mg prolonged-release chewable tablets are speckled, off white, 8.5 x 18.5 mm capsule 
shaped coated tablet, debossed with “NP14” on one side and plain on the other side.

The proposed differentiation among the three strengths is now considered acceptable as the 
appearance of the tablet has been modified to address a major objection (MO1) raised by the CHMP 
relating to the tablet appearance, in view of the fact that different strengths (sometimes halved) are 
used by the same patient for titration purposes and dose adjustment; hence, differentiation can have 
an impact on the accurate dosing of the finished product. 

The list of excipients is included in section 6.1 of the SmPC and in paragraph 2.1.1 of this report.

All excipients are well known pharmaceutical ingredients, and their quality is compliant with Ph. Eur. 
standards where applicable, except for the mixture of microcrystalline cellulose and guar gum, cherry 
flavour, and Opadry II clear for which in-house quality standards are proposed. There are no novel 
excipients used in the finished product formulation. Sodium polystyrene sulfonate is present as an 
excipient whereas current marketed medicinal products include it as active substance. The choice of 
excipients is based on the applicant’s experience with similar products for the USA market. To address 
MO, requesting a detailed justification of the choice of the excipients, a compatibility study was 
conducted demonstrating the compatibility of the formulation.

Acceptance limits for relevant functionally related characteristics are laid down for several excipients. 
Several tests for functionality related characteristics are included in the specifications of the excipients 
of the tablets. In response to the MO, related to the composition of the finished product, the relevance 
of and a justification for the functional related characteristics (FRCs) tested and their limits were 
provided. The absence of control of other FRC parameters, mentioned in Ph. Eur. monographs has 
been adequately justified. Certificates of analysis have been provided for excipients from exemplary 
suppliers and from finished product manufacturer. 
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The non-pharmacopoeial excipients (mixture of microcrystalline cellulose and guar gum, cherry flavour 
and Opadry II clear) are controlled according to in-house specifications. An identification test using IR 
method is employed in those specifications. Analytical procedures in conformance with current Ph. Eur. 
and in-house methods are used to control non-compendial excipients. In-house methods are 
sufficiently described and validated. Certificates of analysis have been provided for all excipients from 
their suppliers and from drug product manufacturer. Information on non-compendial excipients used in 
the manufacturing of the applied products is acceptable. Moreover, a declaration confirming 
compliance with regulation EC no. 1334/2008 for cherry flavour has been presented. 

The mixture of microcrystalline cellulose and guar gum is a co-processed excipient, its components 
comply with the respective Ph. Eur. monographs. Its supplier has been qualified and compliance with 
GMP for excipients has been verified. During the procedure, in response to MO, requesting to improve 
the differentiation among the tablet, lithol rubine BK (E 180), an azo colorant which is also an allergen, 
was removed from the 40 mg strength for safety reasons, also taking into consideration the paediatric 
target population and the length of treatment. Through a risk assessment and the provision of batch 
data (including comparison of the average dissolution results), it has been demonstrated that the 
change does not impact the CQAs and hence the efficacy of the product. No excipients of human or 
animal origin and no novel excipients are used for the manufacture of the finished product.

The pharmaceutical development includes elements of Quality by Design (QbD).

The goal of the pharmaceutical development was to develop a prolonged-release chewable tablet 
formulation designed to provide a fast onset of action and a sustained release for up to 12 hours 
suitable for the selected paediatric target population (6 years and above). 

The quality target product profile (QTPP) is summarised in table 1.

Table 1: QTPP of Tuzulby prolonged-release chewable tablets
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The formulation has been evaluated through the use of risk assessment to identify the critical product 
quality attributes. The risk identification was based on the prior knowledge of products with similar 
formulations as well as on the experience from formulation development. 

The critical quality attributes identified are summarised below: appearance, odour, identification, 
assay, degradation products, drug release and residual solvents.

To better reflect the release of the active substance, the pharmaceutical dosage form was changed to 
“prolonged-release chewable tablet”.

The release of the active is also reflected in the SmPC with the following text: “Tuzulby prolonged-
release chewable tablets  consists of an immediate release component (30% of the dose, which 
ensures rapid onset of action) and a prolonged-release component (70% of the dose, which is 
designed to maintain therapeutic plasma levels over an extended period),  it is designed to deliver 
therapeutic plasma levels for a period of approximately 8 hours following administration”.

A major objection (MO) which was raised in relation to the impact of chewing versus swallowing the 
tablet on the release of the active substance is resolved by comparison of in vivo results for tablets 
chewed vs tablet swallowed (study C11-0082). Additionally, the results for F2 statistic comparison 
confirm similarity of in vitro dissolution profiles. Even though the in vivo study had demonstrated that 
there are no safety or efficacy concerns associated with swallowing the whole tablet, the 
pharmaceutical form includes the term ‘chewable’ because the product is intended to be marketed to 
improve acceptability for children who are not able or are unwilling to swallow. The product fulfils the 
unmet medical need of an age-appropriate formulation to overcome swallowing difficulties in children 
and reduce the risk of choking. 

MO regarding acceptability of the chewable tablets (palatability, dimension and compatibility with food) 
for the intended paediatric target population, with particular focus on the youngest patients (6 years 
old) has been adequately addressed by analysing the available clinical data which demonstrate that the 
pharmaceutical form is well accepted by the intended patient population. The applicant has also 
justified the absence of a 10 mg formulation based on the target patient population.

The reference medicinal product of Tuzulby prolonged-release chewable tablets (20, 30 and 40 mg) is 
Ritalin 10 mg. Tuzulby however is presented with a different pharmaceutical form and strengths (i.e. 
quantitative change to the active substance). The EU pivotal bioequivalence study confirms 
equivalence with the reference product. The test product used in the clinical study with significant 
clinical data had only a small difference in composition compared to the formulation proposed for 
marketing (lithol rubine BK (E 180) was removed from the 40 mg strength). A biowaiver for the 
strengths 20 mg, 30 mg, has been granted as the 20, 30 and 40 mg doses have been demonstrated to 
be dose proportional and meeting the general requirements according to Guideline on Investigation on 
Bioequivalence (CHMP/EWP/QWP/1401/98 Rev 01). A MO was raised in relation to some discrepancies 
in the naming of the clinical batches described in the pharmaceutical development section and those 
included in the batch analysis data. The MO has been resolved by providing a tabular description of the 
batches used for the EU and USA market (supportive of the EU application).

The choice of the QC dissolution method has been adequately justified based on the active substance 
solubility, in order to ensure sink conditions without impacting the release profile of the active 
substance.  In response to MO, during the procedure, the dissolution limits and time points have been 
amended to fully cover the release profile of the formulation.

The discriminatory power of the dissolution method has been demonstrated.

The manufacturing process of the product does not influence the physicochemical properties of the 
active substance. The choice of process has been justified. Critical process parameters, relevant for 
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subsequent process validation are identified. Process parameter ranges are satisfactorily 
investigated/supported by pharmaceutical development. The process compensates for the variability in 
the material attributes. The identification of the critical process parameters was performed on an 
empirical basis and through systematic evaluation using risk assessment methodologies. The 
manufacturing process was based mainly on previous knowledge on similar products.

The finished product is packed in wide-mouth, round, white HDPE bottles of 60 mL nominal capacity, 
safely closed with 33 mm child resistant closure cap induction liner including a 2 g silica gel desiccant 
HDPE canister. The HDPE bottles are subsequently packed into cardboard boxes. 

Appropriate specifications and quality control information for the proposed container closure system 
have been provided. Compliance for primary packaging material with the current EU regulations on 
plastic materials and articles intended to come into contact with food has been presented. 

To minimise the risk for accidental intake of the medicinal product by children, the product is packaged 
in a child-resistant container/closure. Compliance with ISO 8317:2015 has been declared for the child 
resistant screw cap. The choice of the container closure system has been validated by stability data 
and is adequate for the intended use of the product. 

Manufacture of the product and process controls

The finished product is manufactured at one manufacturer. The manufacturing process consists of 
eight main steps.

The level of details of a description of the manufacturing process is adequate. Critical steps are clearly 
defined and manufacturing process parameters ensuring appropriate control are specified. Information 
is provided on process parameters considered as critical or non-critical. 

Control tests during all steps of the manufacturing process of the finished product have been 
described. Analytical methods used are described and validated sufficiently. In-process controls for 
packaging step are described adequately. 

The manufacturing process is a non-standard process and satisfactory process validation data for three 
consecutive production scale batches have been provided in the registration dossier. For all 
intermediates, specific holding times and specifications were defined. 

Product specification 

The finished product specifications include appropriate tests for this kind of dosage form: description, 
identification (UPLC, UV-PDA), uniformity of dosage units (in house, Ph. Eur.), microbial limits (Ph. Eur.), 
assay (UPLC), dissolution (HPLC), impurities (UPLC), hardness (Ph. Eur), moisture content (loss on 
drying, Ph. Eur.), nitrosamine impurities (LC-MS in-house).  

Finished product specification covers adequate parameters for the proposed pharmaceutical form. The 
determination of appearance has been updated in line with the changes implemented to distinguish the 
three strengths.

The dissolution specification limits have been updated to reflect the resolution of the MO. 

The potential presence of elemental impurities in the finished product has been assessed following a 
risk-based approach in line with the ICH Q3D Guideline for Elemental Impurities. Based on the risk 
assessment it can be concluded that it is not necessary to include any elemental impurity controls. The 
information on the control of elemental impurities is satisfactory. 
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A risk assessment concerning the potential presence of nitrosamine impurities in the finished product 
has been performed, as requested by the CHMP (MO), considering all suspected and actual root causes 
in line with the “Questions and answers for marketing authorisation holders/applicants on the CHMP 
Opinion for the Article 5(3) of Regulation (EC) No 726/2004 referral on nitrosamine impurities in 
human medicinal products” (EMA/409815/2020) and the “Assessment report- Procedure under Article 
5(3) of Regulation EC (No) 726/2004- Nitrosamine impurities in human medicinal products” 
(EMA/369136/2020). Based on the information provided, two specified nitrosamine impurities and total 
nitrosamines are controlled at the level of the finished product. 

The analytical methods used have been adequately described and appropriately validated in 
accordance with the ICH guidelines. Forced degradation studies (acid, base, oxidation, UV and dry 
heat) showed that the analytical methods for assay and for the determination of related substances are 
stability indicating. The major degradant observed was Impurity-1 in acid, base and dry heat 
conditions.

Satisfactory information regarding the reference standards used for assay and impurities testing has 
been presented.

Batch analysis results are provided for three batches of each strength confirming the consistency of the 
manufacturing process and its ability to manufacture to the intended product specification. 

Stability of the product

Stability data from two pilot scale batches and two laboratory scale batches of finished product of 
strengths 20 mg and 40 mg under long term conditions and, under intermediate conditions, and for 
under accelerated conditions according to the ICH guidelines were provided. The pilot batches were 
packed in the primary packaging proposed for marketing.

Samples were tested for description, assay, related substances and dissolution. The analytical procedures 
used are stability indicating. No significant changes have been observed for tested parameters. However, 
noting the results of accelerated stability studies and the presence of desiccant in the container, the 
storage conditions have been updated to read ‘Keep the bottle tightly closed to protect from moisture’. 
The statement “This product does not require any special storage conditions” was revised to read “This 
medicinal product does not require any special temperature storage conditions”.

Tuzulby 30 mg prolonged-release chewable tablets were not included in the stability studies as a 
bracketing approach has been applied and justified in line with the Note for Guidance on Bracketing 
and Matrixing designs for Stability Testing of Drug Substances and Drug Products (CPMP/ICH/4104/00) 
a reduced design (bracketing design); this is acceptable.

The photostability studies have been performed on samples of each strength and show that the 
product is not light sensitive. 

In-use stability studies and stress testing have been performed on one batch of the 20 mg and 40 mg 
strengths. In the in-use stability studies all the results comply with the proposed specifications.

The proposed shelf-life of 3 years and storage condition (This medicinal product does not require any 
special temperature storage conditions. Keep the bottle tightly closed in order to protect from 
moisture), as stated in SmPC (sections 6.3 and 6.4) are acceptable.

Adventitious agents

No excipients derived from animal or human origin have been used.
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2.1.4.  Discussion on chemical, and pharmaceutical aspects

Information on development, manufacture and control of the active substance and finished product is 
now presented in a satisfactory manner. 

Several major objections were raised during the procedure, pertaining to: appearance of the tablet 
(MO), justification of the choice of the excipients (MO), impact of chewing versus swallowing the tablet 
on the release of the active substance (MO), acceptability of the chewable tablets for the intended 
paediatric target population (MO), discrepancies in the nomenclature of the declared clinical batches 
(MO), dissolution limits and time points (MO) and nitrosamine risk-assessment (MO). These MOs have 
been resolved adequately by provision of additional data by the applicant and updating of the relevant 
MA dossier sections.

The results of tests carried out indicate consistency and uniformity of important product quality 
characteristics, and these in turn lead to the conclusion that the product should have a satisfactory and 
uniform performance in clinical use. 

2.1.5.  Conclusions on the chemical, pharmaceutical and biological aspects 

The quality of this product is considered to be acceptable when used in accordance with the conditions 
defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical 
performance of the product have been investigated and are controlled in a satisfactory way. 

2.1.6.  Recommendations for future quality development  

Not applicable.

2.2.  Non-clinical aspects

2.2.1.  Introduction

A non-clinical overview on the pharmacology, pharmacokinetics and toxicology has been provided, 
based on up-to-date and adequate scientific literature. The overview justifies why there is no need to 
generate additional non-clinical pharmacology, pharmacokinetics and toxicology data. 
Pharmacodynamic, pharmacokinetic and toxicological properties of methylphenidate are well known. As 
methylphenidate is a widely used, well-known active substance, the applicant has not provided 
additional studies, and further studies are not required. The overview based on literature review is, 
thus, appropriate. The non-clinical aspects of the Summary of Product Characteristics (SmPC) are in 
line with the SmPC of the reference product. The impurity profile has been discussed and was 
considered acceptable. Therefore, the CHMP agreed that no further non-clinical studies are required.

2.2.2.  Ecotoxicity/environmental risk assessment

The applicant submitted an environmental risk assessment (ERA). According to the calculation, the PEC 
value was 0.3 mcg/l and was above the action limit. Therefore, the applicant performed a refinement 
of Fpen based on consumption data. The applicant presented a detailed consumption data (as kg of 
methylphenidate hydrochloride sold during the last years) in the countries where the product is 
intended to be commercialised. The PEC values were calculated, and they were far below the action 
limit. The concentration was below the recommended value according to the EMA guideline (0.01 μg/L) 
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for Bulgaria, Croatia, Czech Republic, Greece, Hungary, Italy, Latvia, Lithuania, Poland, Romania, 
Serbia and Slovakia. Therefore, a Phase II environmental fate and effect analysis as described in the 
Guideline on the environmental risk assessment of medicinal products for human use” Doc. Ref. 
EMEA/CHMP/SWP/4447/00 corr* 2. (2006) should not be performed for these countries. Although the 
concentration was above the action limit for Austria, Belgium, Denmark, Estonia, Finland, France, 
Germany, Ireland, Luxembourg, Netherlands, Norway, Portugal, Slovenia, Spain and Sweden, it could 
be agreed that, based on the published available information, methylphenidate hydrochloride is not 
expected to pose a risk to the environment. Moreover, it is acknowledged that no ecotoxicological date 
are available to provide a predicted no effect concentration (PNEC) which precluded calculation of 
PNEC. Moreover, it could be agreed that, since the product is intended to be marketed in European 
countries where the reference product was marketed since many years, no increase of the exposure to 
methylphenidate hydrochloride to the environment is expected after Methylphenidate 20 mg, 30 mg 
and 40 mg prolonged-release chewable tablets marketing. Furthermore, the potential for 
bioaccumulation in the environment seems to be low and methylphenidate is not expected to 
accumulate significantly in organisms or sediments. However, the applicant is reminded of their 
responsibility to complement ERA in accordance with the recently revised Guideline 
(EMEA/CHMP/SWP/4447/00 Rev. 1- Corr).

2.2.3.  Discussion on non-clinical aspects

Pharmacodynamic, pharmacokinetic and toxicological properties of methylphenidate are well known. As 
methylphenidate is a widely used, well-known active substance, the applicant has not provided 
additional studies, and further studies are not required. Overview based on literature review is, thus, 
appropriate.

2.2.4.  Conclusion on the non-clinical aspects

Tuzulby is approvable from a non-clinical perspective. 

2.3.  Clinical aspects

2.3.1.  Introduction

This is a hybrid application for Tuzulby containing methylphenidate hydrochloride. The applicant 
provided a clinical overview outlining the pharmacokinetics and pharmacodynamics as well as efficacy 
and safety of methylphenidate based on published literature. The SmPC is in line with the SmPC of the 
reference product.

CHMP scientific advice pertinent to the clinical development was given for this medicinal product. 

For the clinical assessment the Guideline on the Investigation of Bioequivalence 
(CPMP/EWP/QWP/1401/98) as well as the Guideline on Bioanalytical method validation 
(EMEA/CHMP/EWP/192217/09) and Guideline on the pharmacokinetic and clinical evaluation of 
modified release dosage forms (EMA/CHMP/EWP/280/96 Rev1) in their current version, are of 
particular relevance.

To support the marketing authorisation application the applicant performed dissolution studies for MPR 
chewable tablets in three different pH (0.1 M HCl, pH 4.5 and pH 6.8) and rotation conditions (50, 75 
or 100 rpm). An f2 calculation for the different strengths was >50, which supports the strength waiver. 
Dissolution study with the reference product Ritalin showed a very rapid in vitro dissolution in all 
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dissolution media tested (>85% within 15 minutes). 

Dissolution studies in alcohol containing media showed similar profiles of MPH PR oral suspension in up 
to and including 10% alcohol, elevation in drug release was observed at 20% alcohol. 

As per the Guideline on the pharmacokinetic and clinical evaluation of modified release dosage forms 
(EMA/CHMP/EWP/280/96 Rev1), for multiple unit formulations of a medicinal product with several 
strengths, it is sufficient to conduct the studies listed in section 6.1.1 only at the highest/most 
sensitive strength if the compositions of the strengths are proportional, the formulations contain 
identical beads or pellets (and these are produced by the same manufacturing process) and the 
dissolution profiles are similar. Therefore, BE studies for other strengths are not required. 

GCP aspect

The clinical trials were performed in accordance with good clinical practice (GCP) as claimed by the 
applicant.

The applicant has provided a statement to the effect that clinical trials conducted outside the EU 
community were carried out in accordance with the ethical standards of Directive 2001/20/EC.

Table 2 Dissolution studies

These clinical studies were carried out in compliance with the GCP as are detailed in the Guidelines 
(ICH E6), the local regulatory requirements and statements included in the Helsinki Declaration.

Exemption

The applicant performed dissolution studies for MPR chewable tablets in three different pH (0.1 M HCl, 
pH 4.5 and pH 6.8) and rotation conditions (50, 75 or 100 rpm). An f2 calculation for the different 
strengths was >50, which supports the strength waiver. Dissolution study with the reference product 
Ritalin showed a very rapid in vitro dissolution in all dissolution media tested (>85% within 15 
minutes). 
Dissolution studies in alcohol containing media showed similar profiles of MPH PR oral suspension in up 
to and including 10% alcohol, elevation in drug release was observed at 20% alcohol. 

As per Guideline on the pharmacokinetic and clinical evaluation of modified release dosage forms 
(EMA/CHMP/EWP/280/96 Rev1), for multiple unit formulations of a medicinal product with several 
strengths, it is sufficient to conduct the studies listed in section 6.1.1 only at the highest/most 
sensitive strength if the compositions of the strengths are proportional, the formulations contain 
identical beads or pellets (and these are produced by the same manufacturing process) and the 
dissolution profiles are similar. Therefore, BE studies for other strengths are not required.
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Tabular overview of clinical studies 

To support the application, the applicant has submitted pivotal bioequivalence study with the EU 
reference medicinal product (2021-5129), 1 dose proportionality study (2021-5128), 2 supportive US 
bioavailability studies (509-0238 and 2012-2950), additional BE study (2021-5130), 1 supportive 
single dose PK study in the target population (NWP06-PPK-101), 1 study evaluating tablet and oral 
suspension formulation BA (C11-0082), 2 Phase 3 efficacy and safety studies (significant clinical study 
NWP09-ADHD-300 and study NWP06-ADD-100) and MS study evaluating PD properties of 
methylphenidate hydrochloride in an oral suspension and a chewable tablet formulation versus the 
reference medicinal product.  

However, since an oral formulation suspension was withdrawn during the procedure, only studies 
conducted with chewable tablets formulation were considered relevant for the MAA. 

Table 3.  Tabular overview of clinical studies
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2.3.2.  Clinical pharmacology

The applicant withdrew the 5 mg/ml powder for prolonged release oral suspension presentation; 
however, clinical pharmacology studies regarding this formulation are presented for completeness of 
supportive data. 
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2.3.2.1.  Pharmacokinetics

Study 2021-5129 (LESVIMETHYL/21/BQ-9): A Single-Dose, Comparative Bioavailability 
Study of Methylphenidate HCl 40 mg Extended-Release Chewable Tablets and Ritalin® 10 
mg Tablets under Fed Conditions

Methods

 Study design 

Study 2021-5129 was an open-label, single-dose, randomised, two-period, two-treatment, two 
sequence, crossover, comparative bioequivalence study designed to evaluate the bioavailability of 
methylphenidate, between the test and reference product in healthy male and female subjects under 
fed conditions. 

Each subject was administered an oral dose of either treatment A or treatment B according to the 
randomisation scheme 30 minutes after the start of a high-fat, high calorie breakfast. Treatment A 
consisted of a single 40 mg dose (1 ER chewable tablet) of the Drug Product 1 and treatment B 
consisted of a 20 mg dose (2 × 10 mg tablets) of the Drug Product 2 administered at 0 and 6 hours 
(Total dose = 40 mg). Concentrations of d-methylphenidate and l-methylphenidate were measured in 
plasma from plasma samples collected over a 24-hour interval after dosing. Pharmacokinetic blood 
samples were collected prior to dosing (0-hour) and at 0.33, 0.67, 1, 1.5, 2, 2.5, 3, 4, 4.5, 5, 6, 6.5, 
7, 7.5, 8, 9, 10, 12, 16, and 24 hours after drug administration, totalling 21 samples in each period. 
The pre-dose samples were collected within 120 minutes of dosing. The PK parameters, AUC0-2, 
AUC0-6, AUCt, AUCinf, Cmax, Tmax, Kel, and Thalf were estimated for d-methylphenidate using a 
noncompartmental approach.

Administration of a single, oral dose of either the test or reference product in each period was 
separated by a washout of 7 days between drug administrations.

 Test and reference products 

Test product:

Methylphenidate HCl 40 mg ER chewable tablets
Lot No: 38643
Manufacturer: Tris Pharma, Inc., USA
Dose: 40 mg tablets
Reference product:

Ritalin® 10 mg tablets
Batch No: BVV23
Manufacturer: Novartis Pharma GmbH, Germany
Country of Purchase: Latvia
Marketing Authorisation Holder: SIA Novartis Baltics, Latvia
Dose: 20 mg (2 × 10 mg tablets) at 0 and 6 hours.

 Population(s) studied

The study population included non-smoking, male and female volunteers from 18 to 55 years of age, 
with a body mass index ≥18.5 and ≤30 kg/m2 and weight >50 kg. Volunteers were assessed as 
healthy based on a screening evaluation, medical history, 12-lead electrocardiogram, laboratory 
evaluation (haematology, biochemistry, serology, and urinalysis), physical examination, and vital signs 
measurements (blood pressure, pulse rate, respiration rate, and temperature). At screening, eligible 
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subjects did not test positive for urine cotinine or urine drugs of abuse and female subjects had 
negative test results for serum human chorionic gonadotropin.

Twenty-four subjects were randomised and enrolled into the study. One subject (4.2% of subjects 
dosed) discontinued from the study prior to check-in of period 2 due to personal reason. Accordingly, 
23 subjects received a single dose of the drug product 1 (as administered in treatment A) and 24 
subjects received a single dose of the drug product 2 (as administered in treatment B).

 Analytical methods

A validation was performed to approve reliable detection of analytes during clinical studies –2021-
5129, 2021-5130 and 2021-5128 - Validation of a liquid chromatographic tandem mass spectrometric 
method for the determination of d-threo-(2R,2’R)-methylphenidate and l-threo-(2S,2’S)-
methylphenidate in human plasma - PMRI-1904-21. 

The method was found to be reliable for both enantiomers in the range of 0.200 to 30.0 ng/mL. During 
validation following parameters were addressed and met the acceptance criteria for d-threo-(2R,2’R)-
methylphenidate and l-threo-(2S,2’S)-methylphenidate: intra-day precision and accuracy, inter-day 
precision and accuracy, stability in biological matrix (after 3 freeze-thaw at -25 ± 10 °C, after 4.5 
hours at room temperature (RT), after 18.75 hours refrigerated at 5 ± 3 °C, after 2 hours in RT in 
whole blood and after 2 hours in ice-water bath in whole blood), stability of processed samples  (for 
46.50 hours and 98.25 hours in autosampler in 5 °C, for 2.00 hours at RT), stability in solutions (for 
6.25 hours in short term stock solution at RT and for 6.25 hours in working solution at RT). The 
accuracy and precision for 2x and 5x dilution for both enantiomers were approved. No carryover and 
matrix effects were seen. No interference in the presence of haemoglobin and lipemic particles were 
notable. No interference was found for both enantiomers detection during concomitant medication and 
contraceptives administration. Long term stability of d-threo-(2R,2’R)-methylphenidate (R(-)-
methylphenidate) and l-threo-(2S,2’S)-methylphenidate (S(+)-methylphenidate) in human plasma at -
25 ± 10 °C was approved for 46 days. Long term stock solution stability at 5 ± 3 °C was demonstrated 
for 10 days for both enantiomers.

All parameters recommended for analytical method validation using chromatographic tandem mass 
spectrometric method were addressed (EMEA/CHMP/EWP/192217/2009) and met the acceptance 
criteria.

Bioanalytical report – Determination of d-methylphenidate and l-methylphenidate in
human plasma - BSAP-2021-5129. 

Human plasma samples (n=1974) with K2EDTA as anticoagulant were collected during 2021-5129 
clinical study, received in a good condition and stored within long term stability conditions. 987 of 
them were analysed for d-methylphenidate and l-methylphenidate in human plasma. The precision and 
accuracy were acceptable for all batches. All samples were tested within the stability window. Incurred 
sample reanalysis (ISR) was performed for 10.5 % of the samples. The ISR is considered acceptable as 
99.0% of the repeated results for d-methylphenidate and 100.0% of the repeated results for l-
methylphenidate were within the acceptance criteria of 20%. Most of the samples were within the 
calibration range of the curve. The bioanalysis is acceptable. 

 Pharmacokinetic variables

AUC0-2: The area under the analyte concentration versus time curve, from time zero (0) to 2 hours, 
as calculated by the linear up/log down variant of the trapezoidal method.

AUC0-6: The area under the analyte concentration versus time curve, from time zero (0) to 6 hours, 
as calculated by the linear up/log down variant of the trapezoidal method.
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AUCt: The area under the analyte concentration versus time curve, from time zero (0) to the time of 
the last measurable analyte concentration (t), as calculated by the linear up/log down variant of the 
trapezoidal method.

AUCinf: The area under the analyte concentration versus time curve from time zero to infinity. AUCinf 
= AUCt + Ct/Kel, where Ct is the last measurable analyte concentration.

Cmax: Maximum measured analyte concentration over the sampling period.

Tmax: Time of the maximum measured analyte concentration over the sampling period.

Kel: The apparent first-order elimination rate constant.

Thalf: The apparent elimination half-life.

 Statistical methods

Descriptive statistics for the PK parameters of d-methylphenidate were calculated and included number 
of observations, arithmetic mean, standard deviation (SD), geometric mean (where applicable), 
coefficient of variation (CV), median, minimum, and maximum.

Statistical analysis was performed on quality assured data from subjects in the statistical dataset.

The PROC GLM procedure from SAS® (version 9.4) was used.

Analysis of variance (ANOVA) was performed on log-transformed plasma d-methylphenidate AUC0-2, 
AUC0-6, AUCt, AUCinf, and Cmax parameters. The significance (5% significance level) of the 
sequence, period, treatment, and subject(sequence) effects (all fixed) were tested.

Using the same statistical model, the least-squares-means (LSM), the differences between the 
treatments LSM, and the corresponding standard errors of these differences were estimated for log-
transformed AUC0-2, AUC0-6, AUCt, AUCinf, and Cmax parameters. Based on these statistics, the 
ratios of the geometric means for treatments and the corresponding 90% confidence intervals (CIs) 
were calculated.

In-house data indicated a coefficient of variation (CV) for methylphenidate Cmax of approximately 
20%. Assuming a 20% intra-subject variability and a difference between the treatment means of 5% 
or less, the necessary sample size for an 80% probability of the 90% CI of the treatment means ratio 
to be within the 80.00 to 125.00% range is estimated to be 20 subjects. Four extra subjects were 
included into the study to account for potential dropouts. Therefore, 24 subjects were enrolled into this 
study.
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Results

Table 4. Summary of Study Results Based on Plasma d-Methylphenidate Levels

Treatment A - Methylphenidate HCl 40 mg extended-release chewable tablets, Lot No.: 38643 (Tris
Pharma Inc.)
Treatment B - Ritalin® (Methylphenidate hydrochloride) 10 mg tablets, Batch No.: BVV23
(Novartis Pharma GmbH)

Figure 2. Mean Plasma d-Methylphenidate Concentration-Time Profile Linear Scale (A: n=23 
/ B: n=23)
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Figure 3. Mean Plasma d-Methylphenidate Concentration-Time Profile Semi-Log Scale (A: n 
= 23 / B: n = 23)

The 90% CI of the relative mean plasma d-methylphenidate AUCt and AUC inf and Cmax of test to 
reference products were between 80.00 and 125.00%. However, the 90% CI of the relative mean 
plasma d-methylphenidate AUC 0-2 and AUC 0-6 of test to reference products were not between 80.00 
and 125.00%.

A significant treatment effect was detected by ANOVA for AUCt, (p<0.0107), AUCinf (p=<0.0266), 
AUC0-6 (p=<0.0009), and Cmax (p=<0.0076) parameters.

Despite the statistical significance, the approximate 6% difference in the AUCt of the two formulations 
was believed to have no clinical importance, since the 90% CIs of the test to reference ratio was 
entirely contained within the 80.00-125.00% bioequivalence range. ANOVA did not detect a significant 
difference in any other PK parameters for sequence or period effects.

 Safety data

Twenty-four subjects were enrolled into this study, receiving a 40 mg dose of methylphenidate (40 mg 
or 20 mg dose of 2x10 mg tablet at 0 and 6 hrs) in each of two periods. One subject (4.2% of subjects 
dosed) discontinued from the study prior to period 2 check in dosing and was, thus, administered a 
single 40 mg dose in period 1.

Table 5. Summary of Treatment-Emergent Adverse Events
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A total of 11 subjects (45.8% of subjects dosed) experienced 19 TEAEs during the conduct of this 
study. Five subject (21.7%) receiving treatment A experienced 8 TEAE and 8 subjects (33.3%) 
receiving treatment B experienced 11 TEAEs.

Of the 19 TEAEs reported in this study, 7 events affecting 5 subjects (21.7%) were assessed as drug-
related (reasonably possible in relation to the investigational medicinal product - IMP) occurred after 
administration of the treatment A, and 10 events affecting 7 subjects (29.2%) were assessed as drug-
related (reasonably possible in relation to the IMP) occurred after administration of the treatment B.

Headache was the most frequent AE occurring in 5 subjects (6 headache events in 5 subjects [20.8%], 
all events were mild in severity, assessed as reasonably possible in relation to the IMP and resolved 
prior to the end of the study.

One (1) subject (4.2% of subjects dosed) reported 1 TEAE of tachycardia, and one (1) subject (4.2% 
of subjects dosed) reported 1 TEAE of palpitations. Both events were assessed as reasonably possible 
in relationship to the IMP, mild in severity, and resolved prior to the end of the study.

All of the TEAEs were mild in severity and resolved prior to the end of the study, except for one 
subject, advised to follow up with a family doctor. One (1) subject (4.2% of subjects dosed) 
experienced 1 clinically significant (CS) laboratory value at end-of-study. The TEAEs (anaemia) was 
mild in severity and assessed as reasonably possible in relationship to the IMP; the subject was 
advised to follow with family doctor. One (1) subject (4.2% of subjects dosed) experienced 1 CS 
laboratory value at end-of-study (Urinary tract infection), mild in severity and assessed as not 
reasonably possible in relationship to the IMP; it resolved at the end of the study.

Study 2021-5128: A Single-Dose, Dose Proportionality Study of Methylphenidate HCl Extended-
Release Chewable Tablets under Fed Conditions

Methods

 Study design

This was an open-label, single-dose, randomised, three-period, three-treatment, three sequence, 
crossover, dose proportionality study designed to evaluate the dose proportionality of 
methylphenidate, between drug product 1, drug product 2, and drug product 3, in healthy male and 
female subjects under fed conditions. 

Each subject was administered an oral dose of either treatment A, treatment B, or treatment C 
according to the randomisation scheme 30 minutes after the start of a high-fat, high-calorie breakfast. 

Treatment A consisted of a single 20 mg dose (1 ER chewable tablet) of drug product 1, treatment B 
consisted of a 30 mg dose (1 ER chewable tablet) of drug product 2, and treatment C consisted of a 40 
mg dose (1 ER chewable tablet) of drug product 3. 

Concentrations of d-methylphenidate and l-methylphenidate were measured in plasma from plasma 
samples collected over a 24-hour interval after dosing. 

The PK parameters, AUCt, AUCinf, Cmax, Tmax, Kel, Thalf, and dose-normalised AUCt, AUCinf, and 
Cmax (AUCt/D, AUCinf/D, and Cmax/D) were estimated for d-methylphenidate and l-methylphenidate 
using a noncompartmental approach.

 Test products

Treatment A (Drug Product 1): Methylphenidate HCl 20 mg extended-release chewable tablets
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Lot No.: 28310
Manufacturer: Tris Pharma, Inc., USA
Dose: 20 mg (1 ER chewable tablet)

Treatment B (Drug Product 2): Methylphenidate HCl 30 mg extended-release chewable tablets
Lot No.: 28312
Manufacturer: Tris Pharma, Inc., USA
Dose: 30 mg (1 ER chewable tablet)
Mode of Administration: Oral under fed conditions

Treatment C (Drug Product 3):
Methylphenidate HCl 40 mg extended-release chewable tablets
Lot No.: 38643
Manufacturer: Tris Pharma, Inc., USA
Dose: 40 mg (1 ER chewable tablet)
Mode of Administration: Oral under fed conditions

 Population(s) studied 

The study population included non-smoking male and female volunteers from 18 to 55 years of age, 
with a body mass index ≥18.5 and ≤30 kg/m2 and weight >50 kg. Volunteers were assessed as 
healthy based on a screening evaluation, medical history, 12-lead electrocardiogram, laboratory 
evaluation (haematology, biochemistry, serology, and urinalysis), physical examination, and vital signs 
measurements (blood pressure, pulse rate, respiration rate, and temperature). At screening, eligible 
subjects did not test positive for urine cotinine or urine drugs of abuse and female subjects had 
negative test results for serum human chorionic gonadotropin.

Analytical methods

The determination of d- methylphenidate and l- methylphenidate in human plasma was performed 
according to the Validation Method PMRI-1904-21. 

Bioanalytical report – Determination of d- methylphenidate and l- methylphenidate in human plasma - 
BSAP-2021-5128:

Human plasma samples (n=3220) with K2EDTA as anticoagulant were collected during 2021-5128 
clinical study, received in a good condition and stored within long term stability conditions. 1610 of 
them were analysed for d- methylphenidate and l- methylphenidate in human plasma. The precision 
and accuracy were acceptable for 11 form 12 batches. All samples were tested within the stability 
window. ISR was performed for 8.5 % of the samples. The ISR is considered acceptable as 98.5% of 
the repeated results for d-methylphenidate and 100.0% of the repeated results for l-methylphenidate 
were within the acceptance criteria of 20%. The samples were within the calibration range of the 
curve. The bioanalysis is acceptable. 

 Pharmacokinetic variables

The following PK parameters and observations were estimated for d-methylphenidate and l-
methylphenidate:

AUCt: The area under the analyte concentration versus time curve, from time zero (0) to the time of 
the last measurable analyte concentration (t), as calculated by the linear up/log down variant of the 
trapezoidal method.

AUCt/D: Dose normalised area under the analyte concentration versus time curve, from time zero to 
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the time of the last measurable analyte concentration. AUCt/D = AUCt/Dose.

AUCinf: The area under the analyte concentration versus time curve from time zero to infinity.

AUCinf = AUCt + Ct/Kel, where Ct is the last measurable analyte concentration.

AUCinf/D: Dose normalised area under the analyte concentration versus time curve from time
zero to infinity.AUCinf/D = AUCinf/Dose

Cmax: Maximum measured analyte concentration over the sampling period.

Cmax/D: Dose normalised maximum measured analyte concentration over the sampling period.

Cmax/D = Cmax/Dose.

Tmax: Time of the maximum measured analyte concentration over the sampling period.

Kel: The apparent first-order elimination rate constant.

Thalf: The apparent elimination half-life.

AUCt/AUCinf: The ratio of AUCt to AUCinf.

TLIN: Start time for linear regression.

LQCT: Last quantifiable concentration time.

R2: Coefficient of determination obtained from regression analysis.

 Statistical methods

Dose Proportionality Assessment:

The dose-proportionality analyses of the drug products in this study were exploratory. It was not the 
intent of this study to evaluate the results according to the equivalence criterion. The relationship 
between the logarithmically transformed PK response (AUCt, AUCinf, and Cmax) and the logarithm of 
dose was assessed by power model ln(PK)=α + β ln(D). The estimate of slope (β) of the regression 
line and corresponding 90% confidence intervals (CIs) were calculated.

Bioavailability Assessment:

Analysis of variance (ANOVA) (PROC GLM) was performed on dose-normalised log-transformed plasma 
d-methylphenidate and l-methylphenidate AUCt/D, AUCinf/D, and Cmax/D. Based on dose-normalised 
log-transformed data, ratios of the geometric means for treatments and the corresponding 90% CIs 
were calculated for AUCt/D, AUCinf/D, and Cmax/D parameters for the following comparisons:

• Treatment A versus Treatment C;

• Treatment B versus Treatment C; and

• Treatment A versus Treatment B.

These contrasts were estimated separately using only the data from the treatments involved in the 
comparison.

Based on the log-transformed parameters, the following criteria were used to evaluate the dose 
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proportionality between the drug products:

The 90% CI of the slope for plasma d-methylphenidate AUCt, AUCinf, and Cmax of the drug products 
should be between 1+ln(0.8)/ln(r) and 1+ln(1.25)/ln(r), where r is the ratio of the highest dose and 
the lowest dose.

Data from d-methylphenidate was the main criteria for dose proportionality evaluation. Data from l-
methylphenidate was reported and presented as supportive data.

Results

Study population

24 subjects were planned for inclusion, randomised, and enrolled into the study. 23 subjects 
completed the study.

One subject discontinued from the study prior period 2 dosing due to treatment-emergent adverse 
events (TEAEs, decreased appetite, fatigue, depressed mood, and back pain).

24 subjects were included in the safety, PK and statistical analyses.

The subject who discontinued from the study accrued sufficient data to allow for the estimation of 
Cmax and AUC parameters from one period. Therefore, the subject’s data was included in the PK and 
statistical analyses for d-methylphenidate and l-methylphenidate.

The measured concentrations of plasma l-methylphenidate were below the lower limit of quantitation 
or insufficient for the estimation of Cmax and AUC parameters in 13 subjects for period 1, 12 subjects 
for period 2, and 11 subjects for period 3. Accordingly, the affected data from these subjects was 
excluded from the PK and statistical analyses of l-methylphenidate.

Dose Proportionality Assessment:

The assessment of dose-proportionality for d-methylphenidate across treatments A, B, and C is 
presented in Table 5.

Table 6. Assessment of Dose Proportionality across d-Methylphenidate Doses of 20 mg, 30 
mg, and 40 mg

Bioavailability Assessment:
The summary results of the statistical analysis for the PK parameters of d-methylphenidate following 
treatments A, B, and C are presented in Tables 6 to 8.
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Table 7. Summary of Study Results Based on Plasma d-Methylphenidate Levels – Treatment 
A vs. C

Table 8. Summary of Study Results Based on Plasma d-Methylphenidate Levels – Treatment 
B vs. C

Table 9. Summary of Study Results Based on Plasma d-Methylphenidate Levels – Treatment 
A vs. B
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Figure 4.  Mean Plasma d-Methylphenidate Concentration-Time Profile Linear Scale (A: n = 
23 / B: n = 24 / C: n = 23)

Figure 5.  Mean Plasma d-Methylphenidate Concentration-Time Profile Semi-Log Scale (A: n 
= 23 / B: n = 24 / C: n = 23)

Dose Proportionality Assessment

Dose proportionality was assessed following administration of three different doses of Methylphenidate 
HCl extended-release chewable tablets from Tris Pharma, Inc. (20 mg, 30 mg, and 40 mg). The 90% 
CI of the slope for plasma d-methylphenidate AUCt, AUCinf, and Cmax of the drug products were 
between 1+ln(0.8)/ln(r) and 1+ln(1.25)/ln(r); as such, the drug products exhibited dose 
proportionality between the dose range of 20 mg, 30 mg and 40 mg after a single dose in healthy 
subjects under fed conditions.
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Bioavailability Assessment

Treatment A vs. Treatment C

The peak exposure of d-methylphenidate, as measured by dose-normalised Cmax (Cmax/D), and the 
total extent of exposure, as measured by dose-normalised AUCt and AUCinf (AUCt/D and AUCinf/D), 
were similar for drug product 1 compared to drug product 3 (Cmax/D ratio = 95.05%; AUCt/D ratio = 
99.91%; AUCinf/D ratio = 101.61%).

Treatment B vs. Treatment C

The peak exposure of d-methylphenidate, as measured by Cmax/D, and the total extent of exposure, 
as measured by AUCt/D and AUCinf/D, were similar for drug product 2 compared to drug product 3 
(Cmax/D ratio = 93.07%; AUCt/D ratio = 98.75%; AUCinf/D ratio = 98.83%).

Treatment A vs. Treatment B

The peak exposure of d-methylphenidate, as measured by Cmax/D, and the total extent of exposure, 
as measured by AUCt/D and AUCinf/D, were similar for drug product 1 compared to drug product 2 
(Cmax/D ratio = 102.12%; AUCt/D ratio = 101.17%; AUCinf/D ratio = 102.82%).

 Safety data

The administration of the study drugs was well tolerated by the healthy subjects participating in this 
study. 

Overall, 20 TEAEs were reported by 11 subjects (45.8% of subjects dosed) during the conduct of this 
study. Of the 20 TEAEs, 12 TEAEs affecting 5 subjects (20.8%) were assessed as drug-related 
(reasonably possible).

Four (4) subject (17.4%) experienced 4 TEAEs after administration of treatment A (drug product 1). 
Six (6) subjects (25.0%) experienced 13 TEAEs after administration of treatment B (drug product 2). 
Three (3) subjects (13.0%) experienced 3 TEAEs after administration of treatment C (drug product 3).

One TEAE was moderate in severity and the others were mild. Resolution details for one TEAE are not 
available because the subject was lost to follow up. All other TEAEs resolved prior to end-of-study.

No serious adverse events (SAEs were) reported during the conduct of this study and none of the 
TEAEs compromised subject safety or had a significant impact on the integrity of the study results.

Supportive US studies

Study Number: 2012-2950

Title of Study:
A Three-Way Crossover Relative Bioavailability Study Comparing Methylphenidate HCl Extended-
Release Chewable Tablets and Methylin Chewable Tablets under Fasting Conditions and Determining 
the Effect of Food on 40 mg Methylphenidate ER Chewable Tablets

Objective:

To evaluate the relative bioavailability after a single dose in healthy subjects between:

• methylphenidate HCl extended release 40 mg chewable tablets from Tris Pharma, Inc., USA and 
Methylin™ 10 mg chewable tablets (immediate release) from Mallinckrodt, Inc., USA administered 
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under fasting conditions 

and

• methylphenidate HCl extended release 40 mg chewable tablets from Tris Pharma, Inc., USA 
administered under fasting and fed conditions.

Methodology:

This is an open-label, single- and multi-dose, randomised, 3-period, 3-sequence, 3-treatment, 
crossover study, designed to evaluate the relative bioavailability of methylphenidate HCl extended-
release chewable tablets, administered to healthy male and female subjects under fasting conditions as 
compared to Methylin™ 10 mg chewable tablets (immediate release). This study also assessed the 
impact of food on the bioavailability of Methylphenidate HCl extended release 40 mg chewable tablets 
by comparing the pharmacokinetic parameters under fasted and fed conditions. The following 
treatments were administered to subject in accordance with the randomisation scheme:

• Treatment A: test product (1 tablet, 40 mg) administered under fasting conditions

• Treatment B: test product (1 tablet, 40 mg) administered under fed conditions

• Treatment C: reference product 2 equal doses of 20 mg (2 x 10 mg/tablet), 6 hours apart (total dose 
40 mg), first dose administered under fasting conditions

The study population included non-smoking, male and female volunteers from 18 to 55 years of age, 
with a BMI from 18.0 to 30.0 kg/m2 and weight ≥ 50 kg, who were judged to be healthy based on a 
medical history, ECG, laboratory evaluation, physical examination, and vital signs measurements. 
Thirty-three (33) subjects were dosed in Period 1 and thirty-one (31) subjects are included in the 
pharmacokinetic analysis and the statistical analyses.

All the dosed subjects were included in the safety dataset. An assessment of safety was based 
primarily on the frequency and severity of AEs. There was no formal evaluation of safety or tolerability. 
There were no deaths, serious adverse events (SAEs), or other significant adverse events during the 
conduct of this study. None of the reported AEs had a significant impact on the safety of the subjects 
or on the integrity of the study results.

Concentrations of total (racemic mixture) methylphenidate were measured from samples collected over 
a 24-hour interval after dosing in each period used a validated LC-MS/MS method.

The following pharmacokinetic parameters were estimated using a non-compartmental approach: 
Cmax, AUCt, AUCinf, AUC0–0.5, AUC0–2, AUC0–3, AUC0–4, Tmax, Kel, and Thalf.

Descriptive statistics are estimated for the pharmacokinetic parameters in each treatment.

Analysis of variance (ANOVA) was performed on log-transformed Cmax, AUCt, AUCinf, AUC0–0.5, 
AUC0–2, AUC0–3, AUC0–4 and on untransformed Tmax, Kel and Thalf parameters. The significance of 
the sequence, period, treatment and subject-within-sequence effects was tested.

Based on these statistics, the ratios of the geometric means for treatments and the corresponding 90% 
confidence intervals were calculated for the following contrasts:

• Treatment A versus Treatment C (relative bioavailability under fasting conditions)

• Treatment B versus Treatment A (food effect for the test formulation)
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These statistics were used to evaluate the performance of the test formulation in relation to the 
reference product and the test product as fed versus fasting.

All treatments under either fasted or fed conditions were well tolerated by all subjects in the study. 
Based on the results of the study, the test product has similar mean maximum concentration (Cmax) 
and exposure (AUC) characteristics when administered under fasting and fed conditions, suggesting no 
significant food effect on the test product. Methylphenidate HCl 40 mg ER chewable tablets 
administered under fasted conditions have comparable Cmax and AUC as the Methylin™ (immediate 
release) given 2 equal doses of 20 mg (2 x 10 mg/tablet), 6 hours apart (total dose 40 mg).

Pharmacokinetic and Statistical Conclusions

Methylphenidate

Table 10. Methylphenidate Results, PK Parameters

Table 11. Methylphenidate Results, Partial AUCs
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A significant treatment effect was detected by ANOVA for the AUC0-0.5(p=<.0001), AUC0 
2(p=<.0001), AUC0-3 (p=<.0001), AUC0-4 (0.0388), Tmax (p = <.0001), kel (<.0001), and Thalf 
(<.0001) parameters.

Figure 6. Mean Plasma Methylphenidate Concentration vs. Time Profiles

Treatment B vs Treatment A (food effect for the test formulation)

Treatment A: Methylphenidate HCl Extended Release 40 mg chewable tablets – Fasting

Treatment B: Methylphenidate HCl Extended Release 40 mg chewable tablets – Fed

The pharmacokinetic parameters obtained under fasting and fed conditions are similar.

The ratios and the 90% confidence intervals obtained for Cmax, AUCt and AUCinf indicate that the 
products have equivalent mean peak concentrations (Cmax) and exposure (AUC) under fasting and fed 
conditions, based on standard bioequivalence criteria, demonstrating no significant food effect.

Initially (AUC0-0.5) the extent of absorption is higher under fed conditions. However, after only 2 
hours (AUC0-2) the extent becomes more similar with only an 11% difference in extent of absorption, 
with fasting conditions being higher. By the 3rd hour, the extent of absorption is similar between 
fasting and fed conditions.

Treatment A vs Treatment C (relative bioavailability under fasting conditions)

Treatment A: Methylphenidate HCl Extended Release 40 mg chewable tablets - Fasting

Treatment C: Methylin™ 10 mg chewable tablets (immediate release) - Fasting

The extent of absorption was similar between the two products under fasting conditions as the 
reference product had only a 12% and 11% higher extent of absorption as estimated by AUCt and 
AUCinf.

In this study, the ratios for the extent of exposure, as indicated by AUC0-t and AUC0-inf, were within 
the standard 80.00-125.00% bioequivalence acceptance criteria.
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The mean peak concentration, of the reference product is 20% higher than the peak concentrations of 
the test product. This generally occurs due to the second larger peak of the reference product as the 
reference was an immediate release product.

The results from the partial AUCs (AUC0-0.5 to AUC0-4) analysis indicate that the reference product 
has a higher absorption initially than the test product. The test product absorption gradually increases 
to match the reference product.

In summary, this study showed similar maximum concentration (Cmax) and exposure (AUC) 
characteristics when the Methylphenidate HCl Extended Release 40 mg chewable tablets were 
administered under fasting and fed conditions, suggesting no significant food effect. AUC0-t and AUC0-
inf (indicative of the extent of absorption) of Methylphenidate HCl 40 mg ER chewable tablets and 
Methylin™ (immediate release) tablets, administered under fasted conditions, meet the standard 
80.00-125.00% bioequivalence acceptance criteria.

Modelling and Simulation Study

Title: Model & simulation evaluation of the pharmacokinetic and pharmacodynamic (SKAMP) properties 
of methylphenidate hydrochloride in an oral suspension (ER) and a chewable tablet (ER) formulation 
versus Ritalin® tablets (IR) in paediatrics.

Objectives:

The analysis had 5 major objectives:

1. Develop population PK (popPK) models for MPH with observations from the Oral Suspension ER 
(NWP06), the Chewable Tablet ER (NWP09) and the reference product IR Ritalin® in adults.

2. Develop a combined popPK model for adult and paediatric ER Oral Suspension with PK

observations in both.

3. Develop population PK/PD models in two ADHD paediatric groups (treated with NWP06 and NWP09, 
respectively) based on SKAMP observations from one of each of the ER formulations with the 
corresponding PK appropriately scaled to paediatrics.

4. Predict the NWP09 SKAMP in paediatrics using also Oral Suspension PD parameters.

5. Predict the SKAMP of Ritalin IR® and compare statistically via non-inferiority versus observed from 
the ER formulations.

Studies included in the MS study

Study S09-0238 data

This was a study in healthy adults to determine the relative bioavailability of a single dose of 60 mg 
Methylphenidate Polistirex ER Powder for Oral Suspension (ER Oral Suspension) vs Methylin® IR Oral 
Solution (10 mg / 5 mL Methylphenidate HCl), and to determine the effect of a high fat meal on the PK 
of 60 mg MPH ER Oral Suspension. The MPH fed occasion was kept for further analysis.

Study LESVIMETHYL/21/BQ-9 (BQ-9) (Study 2021-5129) data

This was a healthy adult single dose, comparative bioavailability study of MPH 40 mg ER Chewable 
Tablets and Ritalin® 10 mg Tablets under fed conditions. Ritalin IR was administered as 20 mg (2 × 10 
mg tablets) at 0 and 6 hours (Total dose = 40 mg).
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Study LESVIMETHYL/21/BQ-10 (BQ-10) (Study 2021-5130) data

This was a healthy adult single dose, comparative bioavailability study of MPH 5 mg/mL ER Oral 
Suspension and Ritalin® 10 mg Tablets under fed conditions. MPH was administered as 60 mg (12 mL 
of 5 mg/mL oral suspension) and Ritalin IR was administered as 30 mg (3 × 10 mg tablets) at 0- and 
6- hours (Total dose = 60 mg).

Study NWP06-PPK-101 data
This was a study to evaluate the single dose PK of ER Oral Suspension (NWP06) in children and 
adolescents with ADHD. Patients were to receive a single oral dose of either 20 mg (4 mL) or 60 mg 
(12 mL) of NWP06.

Study NWP06-ADD-100 data

This was a randomised, double-blind, placebo-controlled, crossover design, optimised-dose, Phase 3 
trial to evaluate the safety and efficacy of ER Oral Suspension (NWP06, 25 mg/5 mL) in the treatment 
of ADHD in paediatric patients. The duration of treatment was 6 weeks. The initial dose was 20 mg/kg, 
similar to that of other once-daily approved MPH products. During the first 4 weeks subjects were 
titrated at open label to achieve optimal dose for efficacy and tolerability (Max. daily dose 60 mg) 
followed by 2 weeks of stable dosing of double blind NWP06 or placebo and SKAMP evaluation.

Study NWP09-ADHD-300 data

This was a randomised, double-blind, placebo-controlled Phase 3 laboratory classroom study to assess 
the efficacy and safety of MPH ER chewable tablets (NWP09) compared with placebo in children with 
ADHD. The duration of treatment was 7 weeks. During the first 6 weeks subjects were titrated at open 
label to achieve optimal dose for efficacy and tolerability (Max. daily dose 60 mg) followed by 1 week 
of stable dosing of double blind NWP09 or placebo with SKAMP evaluation. 

Three adult pop PK models were built one for each formulation.
 For Oral Suspension, the 60 mg arms from studies S09-0238 and BQ-10 were used.
 For Chewable Tablet, the 40 mg arm from study BQ-9 was study.
 For Ritalin IR the 40 and 60 mg daily total dose arms from BQ-9 and BQ-10, respectively, were 

used.

A paediatric pop PK model with Oral Suspension from study NWP06-PPK-101 at 20 and 60 mg was 
intermediate to the combined dataset in adults and children.

Two population PKPD models were developed for Oral Suspension and Chewable Tablet using the 
respective NWP06 and NWP09-ADHD studies.

Exploratory Data Analysis

Exploratory data analysis (EDA) is pivotal in assuring correct data extraction, evaluating potential 
outliers and judging the type of model structure most likely to be representative. EDA was performed 
of the observations from the four PK and two PKPD studies with the primary objective to guide 
modelling in terms of the log-linearity of the PK profiles (number of compartments) and the shapes of 
absorption profiles across formulations, as well as to observe differences in relative bioavailability. 
Similarly, the SKAMP score evolution in time for placebo and active treatment was observed to 
compare with earlier analyses and provide guidance for PKPD modelling. The noncompartmental (NCA) 
variables AUC[0-last] and Cmax were calculated for each treatment arm of the PK datasets and 
correlations made with body weight, age and sex.
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Population PK & PKPD analysis

Nonlinear mixed effects modelling was performed using the computer program NONEM® (ICON Plc, 
Dublin, Ireland; version 7.3 or higher) [2], installed on a computer running under the Windows 10 
Professional (64 bit) operating system. NONMEM executable files were compiled using the Intel Visual 
FORTRAN Compiler Professional (version 11.1 or higher). Data presentation and construction of plots 
were done using S+ (S-Plus – Spotfire®, Tibco Software, Palo Alto, CA, USA; version 6 or higher).

Procedure for PK & PKPD modelling and efficacy comparison

All available data were included in population models, the objective being comparison of efficacy 
(combined SKAMP outcome) after dosing with different MPH formulations. The PK in adults for the 
different formulations, as well as in paediatrics for Oral Suspension ER, was used to provide (via 
allometric scaling) the MPH concentrations for PKPD modelling in paediatrics using the observations for 
SKAMP data from the Oral Suspension and Chewable Tablet ER efficacy trials.

For comparison and testing of differences between ER formulations and Ritalin® IR, as the reference 
had no reported SKAMP, a three-step procedure of prediction / validation was followed.

In each step, all mixed effects parameters, for both PK and PD, were fixed to their final model 
estimates, and the models ran on the respective formulation posology in the NWP06 or NWP09 efficacy 
trials and NWP06 posology for Ritalin split in a dose at 0 and another at 6 hours.

First, an internal validation on oral suspension SKAMP was performed, corollary to the actual PKPD 
modelling with the formulation that was complete with adult and paediatric PK and efficacy, in order to 
set the stage for further comparisons.

Second, an external-like validation and test of the predictive capacity using a different formulation, but 
the Oral Suspension PD, was performed by predicting the Chewable Tablet observed SKAMP.

Finally, and once similarity across ER treatments at the PD level was shown, the paediatric scaled 
Ritalin® IR MPH kinetics and the PD parameters from oral suspension were used to predict the 
(Combined) SKAMP after dosing with Ritalin® IR in the 0 and 6 hr split daily regime. This SKAMP 
prediction was used to assess the NI comparison of both ER formulations against Ritalin® IR.

The scheme in Figure 6 depicts the validation and predictions performed.

Figure 7. Overview of the Modelling and Prediction Analyses Performed. 
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Allometrically scaled population PK from adults (combined with paediatric PK for Oral Suspension) was 
used to provide MPH concentrations for PKPD modelling and comparison among formulations: A = 
model confirmation; B = External -like prediction / validation; C = Prediction & NI comparison.

PK & PKPD structural model building

In both PK and PKPD population models and as a first step, the structures tested carried minimum 
complexity but represented adequately the observations. On these models, random effects were 
tested. Inter individual variability (IIV) was tested on all structural parameters but prioritizing the 
estimation of IIV on CL and V2 for the PK. The number of random IIV effects were occasionally 
reduced to ensure that the model minimises successfully, and all parameters were adequately 
estimated. Expansion as far as a full block variance covariance matrix (Ω) for all parameters with 
modelled IIV was also assessed.

For population model discrimination and decisions both NONMEM OFV, minimisation success and 
goodness of fit (GoF) evaluations were performed. The difference in the OFV between models is 

asymptomatically  distributed with d.f. equal to the difference in number of estimated parameters 

between two hierarchical models. A OFV with a  probability less than or equal to 0.01 (6.64 points of 
OFV, d.f. = 1) favours the model with the lower OFV.

The GoF for both PK and PKPD models was assessed by a variety of plots and computed metrics. The 
GoF plots included data points for observed and predicted data, reference lines (identity, zero line, 
etc.), and smooth lines through the data.

For the systemic PK of MPH mono-compartmental structures to include random effects were tested. For 
the absorption phase, primarily of the Oral Suspension data, various structures were also tested 
including a 1st plus a 0th order absorption phases model and a Weibull absorption rate model. A time 
delay was also included.

Covariate model building

The objective of the analysis was to produce population predictions of SKAMP outcomes after two 
different MPH extended-release formulations and compare also with the expected SKAMP after Ritalin® 
IR. Therefore, covariate exploration was primarily with body weight (WT), the variable used to scale 
the PK from adults to children. Secondarily sex and age were judged vs. individual subject central 
parameter (CL and V2) estimates in correlations external to mixed effects and if confounding with 
weight was not indicated (r < 0.5) then they were tested within NONMEM.

For paediatric subjects, weight and age are correlated hence confounded in regression, while for adult 
subjects there is little or no correlation. So, in paediatric alone and in combined adult and paediatric 
dataset modelling, WT was the only covariate tested.

In PKPD modelling, age and dose were tested as covariates, the former when feasible (i.e. random 
effects were estimable) and then indicated by correlation plotting and the latter was tested “ad hoc” on 
key parameters Emax, EC50 and AA.

Continuous covariates (COV) age or dose, when appropriate, were modelled either on the PK or the PD 
parameters with an intercept relation and slope centred at its typical value (TVCOV). 

Results

PK databases

Summary statistics of six treatment arms within four PK studies in adults and paediatrics (two parallel 
increasing dose arms) are listed in Table 12.
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Table 12. Subject characteristics in MPH pharmacokinetic studies

The SKAMP assessment datasets in paediatric ADHD patients for the two MPH ER formulations are 
listed in Table 13.
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Table 13. Subject characteristics from two SKAMP paediatric studies with MPH treatment of 
ADHD

Exploratory data analysis
An overlay of dose-normalised PK as observed in 7 treatment arms from 4 PK trials is shown in Figure 
7. 
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Figure 8. Overlay of Dose and Weight Normalised Observed MPH PK from 7 Treatment Arms 
in 3 Adult and 1 Paediatric Trial and 3 Different Formulations. The plot shows means at binned 
times and the corresponding 90% CI.

The difference in regime between the ER single daily dose and the twice daily IR Ritalin is apparent. 
Still, Ritalin appears with different daily profile shape compared to the ER formulations, a difference 
whose significance regarding efficacy remains to be observed when modelling its PKPD given the 
complexity of its overall kinetics (significant loss of MPH levels of Ritalin IR around 6 hours). The 
relation between the adult and paediatric kinetics is highly dependent on body weight. The crude 
adjustment by weight here leads to largely coincident profiles. Some differences in the later stage 
remain, that could be related to study effects, still each case carried its own popPK model in the end.

The progression in time of SKAMP observed with the ER Oral Suspension treatment in weeks 5 and 6 of 
paediatric ADHD subjects is seen in Figure 8. The display corresponds to what was actually modelled 
(un-transformed raw value data).
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Figure 9. Observed SKAMP (Combined score) across time after MPH treatment in paediatric 
ADHD subjects from study NWP06-ADD-100 (upper panel) and NWP09-ADHD-300 (lower 
panel) (observed mean and 90% CI shown).

MPH shows efficacy (SKAMP reduction) versus placebo at all dose levels and for both ER formulations 
without significant differentiation by dose. There is variability and apparent differences in the evolution 
by dose group and formulation. Although some individual profiles with Chewable Tablet have 
apparently faster onset on average, the behaviour of NWP06 and NWP09 treatments with SKAMP is 
quite similar (mean profiles).

Similarity is also observed when extracting NCA variables AUCE[0-12h] and Emax from the 
observations of the NWP06 and NWP09 treatment arms and relating graphically vs body weight (WT), 
age, dose, race and sex. The only apparently important relation is of WT with the peak effect variable 
Emax. This serves as indication for testing the effect on those PD model parameters most related to 
the observed peak SKAMP under treatment.

Population PK modelling for MPH in adults and paediatrics

Five population PK models were developed from the evaluable MPH data in four PK trials. Three models 
were in adults, one for children with paediatric PK data and a final model with adult and paediatric PK 
combined for Oral Suspension as shown in Table 14. All data corresponded to the fed state.
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Table 14.: Population PK models with study name, sample size and dose levels.

A representative correlation matrix plot for the Oral Suspension combined (adult + paediatric) final
model with WT as predictor for CL and V2 variability is shown in Figure 9.

Figure 10. Correlation matrix plot of individual PK parameters from the combined adult + 
paediatric NWP06 datasets (NSEX: 1 = Male; 2 = Female)

Female subjects tend to have reduced weight. No correlations are observed with the 1st order 
absorption rate.



 
EMA/19754/2025 Page 46/83

For the combined Oral Suspension model, the relationship of CL and V2 vs body weight is separately 
depicted in Appendix 6.2 with the standard allometric and NONMEM CL/F, V2/F ~ WT models overlaid. 
It is seen that the regression derived with the actual combined dataset has improved accuracy.

The final covariate-inclusive combined Oral Suspension pop PK parameters (NWP06) are listed in Table 
15.

Table 15.: Population PK parameters from the combined adult and paediatric dataset for ER 
Oral Suspension MPH (NWP06) (two study-arms).

Note: Shrinkage of the random effect variances for KA, CL/F and V2/F was 6.5%, 5% and 31%, 
respectively.

PKPD-SKAMP model for MPH in ADHD paediatrics

The popPK models for MPH from the two ER formulations were linked to the SKAMP dynamics via an 
indirect effect relation for the Placebo with time-decay of its onset and modulated by an Emax 
relationship for the added treatment effect. SKAMP observations were in two paediatric ADHD 
treatment efficacy studies one each for the ER formulations of MPH, NWP06 and NWP09.

A limited series of pre-dose trough MPH concentrations were assessed in some of the patients from the 
NWP06-ADD-100 trial. Their median (1.23 ng/mL) was less than 10% of the Cmax of the post-dose 
MPH PK from the NWP06-PPK-101 trial (13.4 ng/mL – average across 20 to 60 mg).

Also, these troughs resulted from the history of titration dosing prior to the test day (that was not 
modelled) hence there was no direct PK correspondence between the test day pre-dose troughs and 
the actual final dose PK. Due to the missingness, unknown actual history and reduced magnitudes 
these troughs observations were not used when predicting the paediatric MPH PK in PKPD modelling.

Scaling of PK to paediatrics was based solely on body weight (WT). For NWP06 and Ritalin® IR, the 
adult popPK parameters were scaled to the corresponding paediatric PK using the combined adult and 
paediatric popPK model derived CL/F, V2/F ~ WT exponents. For NWP09, the adult popPK parameters 
were scaled to paediatric PK again using the adult derived exponents of the CL/F ~ WT relationship 
only.

The basis of mechanistic PKPD modelling is that the PD parameters derived are closely related to the 
inherent pharmacology and the PD is solely dependent on drug concentration at the site of action, thus 
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being independent of drug delivery method or formulation. With Ritalin® IR and no SKAMP 
assessments made during its development, the PD parameters of the ER oral suspension formulation 
were first validated for universality versus the chewable tablet SKAMP PD and then used to predict the 
SKAMP evolution in time after Ritalin® IR.

In PKPD modelling of the observed SKAMP datasets, the PK parameters were set to be sampled by 
NONMEM from their fixed and scaled typical population estimates and IIV variances for KA, CL/F and 
V2/F for each corresponding of the ER formulations. Raw, rather than e.g. change from baseline 
SKAMP data were modelled. Baseline SKAMP was the initial condition for the  ratio. Table 16. 
lists the parameters from the NWP06 and NWP09 SKAMP PKPD modelling.

Table 16.: PKPD-SKAMP model parameters after single dose of MPH as ER Oral Suspension.

*PK variances are fixed as are systemic PK parameters
Note: Shrinkage of the random effect variances for EC50 and AA was 59% and 16%, respectively.
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Table 17.: PKPD-SKAMP model parameters after single dose of MPH as ER Chewable Tablet.

*PK variances are fixed as are systemic PK parameters
Note: Shrinkage of the random effect variance for AA was 19%.

The mechanistic PKPD model applied was complex but was needed in order to fit a framework of true 
PKPD i.e. where the sole driver of the PD is MPH concentration. Minimisation was successful overall in 
spite of the model complexity but limited sample size for the large number of parameters.

As a counterpart, however, some of the parameters had elevated coefficients of variation. Random 
effects were not estimable on PD parameters more than for EC50 and the SKAMP amplitude AA for 
NWP06, Oral Suspension, and solely for AA with the chewable tablet, NWP09, dataset. Figure 10 for ER 
oral suspension and chewable tablet SKAMP, respectively, depict the PKPD model fit as overlay of 
observed vs predicted SKAMP. The extracted MPH PK, corresponding to the efficacy study posologies, 
is also displayed. An extrapolation to a full day for the expected SKAMP after the single dose was 
performed and also shown in order to evaluate the potential rebound effect.
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Figure 11. Observed vs population PKPD-SKAMP model predicted across time for SKAMP 
after ER Oral Suspension MPH from paediatric ADHD patient study NWP06-ADD-100. 
The PK of MPH was extracted from the popPK model for ER oral suspension scaled to children and 
predicted at the dosing regime in the SKAMP study (upper left panel). The corresponding observed 
SKAMP in NW06-ADD-100 is shown in the right panel. The lower two panels are the NWP06 treatment 
(central panel) and placebo (lower panel) SKAMP response observed (green circles) and predicted 
(population and individual – dashed lines) and extrapolated to 24 hrs. The solid red line is the average 
of individual predictions.

The SKAMP response is decoupled from dose levels with both formulations. This is seen in the 
observations and reflected in the model where Dose was not a significant covariate for the PD 
parameters.

However, the dose range from 40 mg and above seems to be at the efficacy plateau. Although with no 
significant difference, the dose-response is depicted in Figure 11. as a dose response constructed with 
the change from placebo (reversed to positive numbers) from NWP06 treatment.

Figure 121. Dose-response for SKAMP with change from Placebo (CFPlacebo) after MPH in 
the Oral Suspension (NWP06-ADD-100) paediatric study. CFPlacebo has been reversed in sign 
for visualisation purposes.
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All patients in the titration phase were started at 20 mg daily. However, on weeks 5 and 6 of SKAMP 
assessment only 1 patient remained at that level. The majority of subjects were either at 30 or 40 mg 
corroborating clinically the efficacy plateau range.

Validation & comparison

A visual evaluation of the oral suspension PKPD Model on a baseline normalised scale is done in 
Scenario A. Efficacy study posology-based predicted MPH concentrations from Oral Suspension PK were 
used to predict the SKAMP observations after NWP06 using own PKPD model PD parameters (Figure 
12).

Figure 13. Scenario A = PKPD model confirmation: Prediction of Oral Suspension SKAMP 
after Oral Suspension MPH and using the Oral Suspension PKPD model parameters (Baseline 
normalised scale).

No significant difference is observed between observed and predicted Oral Suspension SKAMP 
confirming the PKPD model and qualifying the PD parameter set for further use in prediction.

External-like validation of the estimated SKAMP, testing the method to be applied in the following step 
with Ritalin® IR, was done in Scenario B. Efficacy study posology-based predicted MPH concentrations 
from Chewable Tablet PK were used to predict the SKAMP observations after NWP09 but using the PD 
parameters of Oral Suspension.
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Figure 14. Scenario B = External-like validation: Prediction of Chewable Tablet ER SKAMP 
after Chewable Tablet ER MPH and using the Oral Suspension PKPD model parameters 
(Baseline normalised scale).

No significant difference is observed between observed and predicted Chewable Tablet SKAMP 
confirming the potential universality of the PD parameters (from Oral Suspension) and adequacy to 
predict SKAMP independent of formulation and posology.

The PK of Ritalin® IR was scaled to paediatrics and used to predict Ritalin IR MPH and drive SKAMP 
placebo and treatment response using the PD parameters from the NWP06 study. Figure 14 (upper 
panel) shows the predicted Ritalin® IR MPH following administration of Ritalin® IR, on the NWP06 
efficacy study posology. Then, following is an overlay of the Ritalin® IR expected average response 
SKAMP compared to the average observed SKAMP from NWP06 and NWP09, both baseline normalised 
(Figure 14, lower panel).
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Figure 15. Upper panel: Paediatric scaled Ritalin IR MPH with the NWP06-ADD-100 posology 
from the Ritalin® IR popPK model. Lower panel: Overlay of Ritalin IR expected SKAMP 
response using the NWP06 PD parameters on observed ER Oral Suspension ER SKAMP 
(NWP06) and observed ER Chewable Tablet SKAMP (NWP09) (Baseline Normalised scale).

The Ritalin® IR SKAMP response predictions show the effect of twice daily dosing with the IR 
formulation and consequent partial loss of efficacy at intermediate times, but the delayed dose 
achieves improved outcomes at later times.

Non-inferiority comparison

The NWP06-ADD-100 and NWP09-ADHD-300 observed SKAMP were compared for noninferiority (NI) 
versus the predicted Ritalin® IR SKAMP. The NI margin was -0.25. An absolute difference of less than 
0.25 is considered not clinically relevant.

Table 18.: Non-Inferiority (NI) comparison of expected Ritalin® IR SKAMP vs observed Oral
Suspension ER (“Suspension”, NWP06) and Chewable Tablet ER (“Chewable”, NWP09)
SKAMP Combined score across the 0.75h – 12h time interval (NI margin = -0.25).
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Figure 16. Results of non-inferiority (NI) between Combined SKAMP response in paediatric 
patients after oral suspension ER (NWP06) or chewable tablet ER (NWP09) formulations 
versus Ritalin® IR (“Ritalin”). Mean difference (solid circle) and 95% CI shown.

Neither the mean difference in the SKAMP Combined score between oral suspension ER or chewable 
tablet ER and Ritalin® IR, nor the respective confidence intervals were less than the NI margin of -
0.25.

The applicant provided modelling and simulation (M&S) exercise to assess the impact of differences in 
PK profile shape between ER and IR release formulations on efficacy, represented as SKAMP score in 
the target population of children with ADHD. The applicant based on the PK/PD published by Gomenin 
et al., (2020), which was developed for a delayed-release/extended-release methylphenidate 
formulation to describe the time course of effect in response to range of doses and administration 
times. 

Three adult single-dose, fed, Phase 1 bioavailability studies (including 2 PK BE studies with the EU 
reference medicinal product used), 1 dedicated PK study in paediatrics and 2 efficacy trials in 
paediatric population were included in the model. As an outcome in the analysis, the SKAMP score was 
used. No SKAMP score were available for the reference product Ritalin. SKAMP score results were 
available from 2 placebo-controlled efficacy studies tested ER formulations, NWP06 and NWP09 (oral 
suspension ER and chewable tablet ER, respectively) in ADHD paediatric patients aged 6 to 12 years. 
However, in these 2 studies no PK assessment was performed. 

Population PK models were developed for MPH one for each ER and the IR formulations, with random 
effects estimated on the absorption rate, clearance and volume. Body weight was a pivotal covariate.

Since similarity across ER treatment with respect to the PD outcome was shown, the oral suspension 
PD parameters were used to predict Ritalin IR expected SKAMP. This was followed by non-inferiority 
comparison (NI margin 0.25) was conducted among SKAMP observations for ER forms vs IR 
predictions. 

The results of the analysis supported the claimed clinical NI in the 12 hours post dose time frame for 
the proposed extended-release formulations compared to the IR formulation. 

The applicant performed analysis per age groups. It is acknowledged that an average for all post-dose 
SKAMP-Combined scores the 8 – 10- and 11–12-year-old groups was lower but not statistically 
significant, probably due to the small sample size. 
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However, the PKPD model describing the relationship between MPH plasma concentrations and SKAMP 
scores has limitations. The main limitation should be considered that the dose was titrated based on 
response in the dataset used to develop the PKPD model. 

2.3.2.2.  Pharmacokinetic Conclusion 

The applicant conducted in total 7 PK/comparative bioavailability studies to support the MAA. Two 
bioequivalence studies were performed with the EU reference product, and one is considered pivotal for 
bridging to the EU reference medicinal product and thus allowing the extrapolation of the non-clinical 
and clinical data of the reference medicinal product in support of this hybrid application. Oral solution 
formulation has been withdrawn during the procedure. 

According to the Guideline on the pharmacokinetic and clinical evaluation of modified release dosage 
forms (EMA/CHMP/EWP/280/96 Rev1), to waive a comparative efficacy and safety study, it is 
necessary to justify that the different shape of the plasma-concentration time curve has no relevance 
for efficacy, safety or tolerance development. It is agreed that there are no foreseen safety issues, 
given the equivalent or lower Cmax for the MR product, compared to the reference product. However, 
from the efficacy perspective it is considered that achieving plasma levels above 6 ng/ml and indirect 
comparisons to approved products is not sufficient to waive a comparative efficacy and safety study 
with the reference product. Nevertheless, based on the totality of the data provided by the applicant 
(including placebo-controlled efficacy and safety study with prolonged-release chewable tablet) the 
CHMP considered the proposed data package sufficient to support a positive opinion for this MAA. 

2.3.2.3.  Pharmacodynamics

No new pharmacodynamic studies were presented and no such studies are required for this application 
since no new pharmacodynamic effects are expected compared to the reference medicinal product. 

2.3.3.  Discussion on clinical pharmacology

The applicant conducted, in total, 7 PK/comparative bioavailability studies to support the MAA. 
However, 3 studies were conducted with oral suspension formulation and therefore were not 
considered essential to support this MAA. Therefore, below only studies conducted with chewable 
tablets formulation are discussed. 

One pivotal bioequivalence study LESVIMETHYL/21/BO-9 (Study 2021-5129) was performed with the 
EU reference product. Study 2021-5129 was an open label, single dose, randomised, two-period, two-
treatment, crossover, comparative bioequivalence study designed to evaluate comparative 
bioavailability of Methylphenidate HCl 40 mg extended-release chewable tablets (Test product) and 
Ritalin 10 mg tablets (EU Reference product) in adult healthy volunteers under fed conditions. The 
overall design of the study is considered adequate. 

The 90% CI of the relative mean plasma d-methylphenidate AUC0-inf and AUC0-t of test to reference 
products were between 80.00 and 125.00%. However, the 90% CI of the relative mean plasma d-
methylphenidate AUC 0-2 of test to reference products were not between 80.00 and 125.00%. 

Moreover, the 90% CI of the relative mean plasma d-methylphenidate AUC 0-6 was not between 80.00 
and 125.00%. The shape of the plasma-concentration time curve differs when comparing the MR 
formulation to the IR formulation. 
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Dose proportionality was demonstrated for ER chewable tablets of 20 mg, 30 mg and 40 mg in the 
study 2021-5128. 

To conclude, the submitted PK data is sufficient to characterise the PK profile of the applied MR 
formulation. The applied MR formulation (chewable tablets) shows a similar total bioavailability of 
methylphenidate as the reference product (IR tablets), but as the concentration-effect curve has a 
different shape, normally PK data alone would not be sufficient to bridge to the efficacy data of the 
reference product. 

The applicant performed a modelling and simulation exercise, which was intended to support the 
claimed clinical NI in the 12 hours post dose time frame for the proposed extended-release 
formulations compared to the IR formulation. However, the PKPD model describing the relationship 
between MPH plasma concentrations and SKAMP scores has limitations. The main limitation is that the 
dose was titrated based on the response in the dataset used to develop the PKPD model. The applicant 
clarified that that a PK/PD model was built to integrate the available data and not to replace a clinical 
study. 

According to the Guideline on the pharmacokinetic and clinical evaluation of modified release dosage 
forms (EMA/CHMP/EWP/280/96 Rev1) it is necessary to justify that the different shape of the plasma-
concentration time curve has no relevance for efficacy, safety or tolerance development to waive a 
comparative efficacy and safety study. There were no new or concerning safety findings reported in the 
clinical studies provided in the dossier. It is agreed that there are no foreseen safety issues given the 
equivalent or lower Cmax for the MR product, compared to the reference product. 

However, from the efficacy perspective it is considered that achieving plasma levels above 6 ng/ml and 
indirect comparisons to approved products is not sufficient to waive a comparative efficacy and safety 
study. Nevertheless, the totality of the data submitted by the applicant, which included a placebo-
controlled efficacy and safety study of prolonged-release chewable tablets were considered sufficient to 
justify a waiver of the comparative efficacy/safety study. 

2.3.4.  Clinical efficacy 

2.3.4.1.  Main study(ies)

Study NWP09-ADHD-300: A Multicenter, Dose-optimized, Double-blind, Randomized, Placebo-
controlled Study to Evaluate the Efficacy of NWP09 in Pediatric Patients with Attention Deficit 
Hyperactivity Disorder (ADHD) in a Laboratory Classroom

Methods

This was a dose-optimised, randomised, double-blind, placebo-controlled, laboratory classroom study 
in 90 paediatric patients with ADHD. After Screening and Baseline evaluations were completed, eligible 
enrolled subjects took open-label NWP09 orally once daily for 6 weeks, beginning with a dose of 20 
mg/day. During the 6-week Open-label Dose Optimisation Period, the investigator was allowed to 
titrate the dose of NWP09 up or down to achieve the optimal dose for efficacy and tolerability. 

After completing the Open-label Dose Optimisation Period, subjects were evaluated for ADHD 
symptoms and signs using the Swanson, Kotkin, Agler, M-Flynn, and Pelham Rating Scale (SKAMP) 
and Permanent Product Measure of Performance (PERMP) assessment in a laboratory classroom setting 
at multiple time points (abbreviated laboratory classroom day or Visit 8). Subjects who achieved a 
stable dose of NWP09 and successfully completed the pre-dose and 0.75- and 2-hour post-dose 
laboratory classroom sessions during Visit 8 were randomised to take double-blind study drug (NWP09 
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or placebo) orally once daily for 1 week. However, any subjects who did not complete the 4-hour post-
dose laboratory session during Visit 8 were to have been withdrawn and not allowed to receive any 
double-blind study drug.

At the end of the 1-week Double-blind Treatment Period, subjects were evaluated for ADHD symptoms 
and signs using the SKAMP and PERMP assessment in a laboratory classroom setting at multiple time 
points throughout the day (complete laboratory classroom day or Visit 9). Seven to 14 days after the 
complete laboratory classroom day, subjects were contacted by phone or in person to assess any 
adverse events (AEs) and concomitant medications.

 Study Participants

Diagnosis and Main Criteria for Inclusion: Eligible subjects were males or females, aged 6 through
12 years, with a diagnosis of ADHD and need for pharmacologic treatment for their condition. The
diagnosis of ADHD had to be made by a qualified practitioner at Screening using the Schedule for
Affective Disorders and Schizophrenia (K-SADS), Clinical Global Impression of Severity (CGI-S; score
≥3), and Attention Deficit Hyperactivity Disorder Rating Scale (ADHD-RS; ≥90th percentile in
hyperactive-impulsive subscale, inattentive subscale, or total score).

Randomisation criteria
Study subjects who enrolled into the Open-label Dose Optimisation Period were evaluated for 
randomisation eligibility at Visit 8. To be randomised to the Double-blind Treatment Period, subjects 
were required to meet all the following criteria:
• Stable dose of open-label NWP09 (defined as no change in dose between Visits 7 and 8).
• Optimal dose of NWP09 at Visit 8 in the judgment of the investigator.
• No change in medical condition that precluded administration of blinded study drug.
• Completion of the pre-dose and 0.75- and 2-hour post-dose laboratory classroom sessions during 
Visit 8; however, subjects who did not complete the 4-hour classroom session at Visit 8 were 
withdrawn from the study and not allowed to receive double-blind study drug.

 Treatments

Study drug (NWP09 or placebo) was administered orally once daily before 10 AM with or without food. 
Subjects were instructed to chew the tablet(s) thoroughly and swallow. On the morning of Day 2, 
subjects took their first dose of open-label NWP09 once daily starting at 20 mg/day. The investigator 
could titrate the dose up (to maximum of 60 mg/day) or down in 10-20 mg/day increments at 
scheduled study Visits 3, 4, 5, 6, and/or 7 until a stable dose was achieved that was optimal for 
efficacy and tolerability based on physician clinical judgment. 

Investigators were able dose titrate in 10-20 mg/day increments at weekly intervals until an optimal 
dose or the maximum dose of 60 mg/day is reached. Dose adjustments could be made at the following 
weekly Study Visits: 

• Day 8±2d (Study Visit 3) 
• Day 15±2d (Study Visit 4) 
• Day 22±2d (Study Visit 5) 
• Day 29±2d (Study Visit 6) 
• Day 36±2d (Study Visit 7) 

The investigator could down-titrate at any time during the Open-label Dose Optimisation Period to 
ensure subject safety.

 Objectives

Primary objective: to assess the efficacy of NWP09 in paediatric patients with ADHD
Secondary objective: to assess the safety and tolerability of NWP09 in paediatric patients with AD
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 Outcomes/endpoints

The primary efficacy variable was the model-adjusted average of all post-dose SKAMP-Combined 
scores measured on the classroom study day (Visit 9).

Key secondary efficacy variables were the onset and duration of efficacy (clinical effect) of NWP09 
versus placebo using the SKAMP-Combined scores at 0.75, 2, 4, 8, 10, 12, and 13 hours post-dose on 
the classroom study day (Visit 9).

Other secondary efficacy variables included:
• SKAMP-Attention and SKAMP-Deportment subscale scores at Visit 9
• PERMP scores at Visit 9
• CGI-S, Clinical Global Impression of Improvement (CGI-I), ADHD-RS, and Conners’ Parent Rating 
Scale (CPRS) (Visits 1 and 2)

During the laboratory classroom day at Visit 8, the SKAMP scale and PERMP were assessed before
administration of open-label NWP09 and 0.75, 2, and 4 hours post-dose. During the laboratory 
classroom day at Visit 9, the SKAMP scale and PERMP were assessed before administration of double-
blind study drug and 0.75, 2, 4, 8, 10, 12, and 13 hours post-dose.

 Sample size
The primary efficacy outcome was the model-adjusted average of all post-dose SKAMP-Combined 
scores measured during the classroom day (Visit 9). Assuming an effect size of 0.85 between NWP09 
and placebo, with approximately 30 subjects in each treatment group completing the double-blind 
treatment, this study had 90% power at the level of 0.05 (2-sided) using a 2-sample t-test. To allow 
for potential dropouts, the study planned to enrol approximately 80 subjects to ensure that at least 70 
were randomised.

The assumed effect size was a conservative estimate based on differences measured between active 
and placebo in a previous laboratory classroom study conducted with a similar drug formulation.

 Randomisation and Blinding (masking)

Randomisation to double-blind study drug (NWP09 or placebo) was performed during Visit 8. To 
participate in randomisation, a subject must have successfully completed the pre-dose and 0.75- and 
2-hour post-dose laboratory classroom sessions and met all other randomisation criteria. Subjects also 
had to complete the 4-hour classroom session at Visit 8 in order to receive blinded study treatment. 
Subjects were randomised to 1 of the 2 treatment arms in a 1:1 ratio. Subjects in Arm 1 received 
NWP09, and subjects in Arm 2 received placebo.

During the last week of study drug treatment, the study staff, subjects, and parents/guardians were 
blinded to treatment assignment (NWP09 or placebo).

 Statistical methods

Analysis populations
Enrolled population – all subjects who gave informed consent (parent/guardian) and assent (child), 
were initially eligible at Screening, continued to be eligible at Baseline, and were enrolled in the study.
Intent-to-treat population – all randomised subjects who received at least 1 dose of double-blind study 
drug and had at least 1 post-Baseline assessment of the primary efficacy variable. The ITT population 
formed the basis for the primary and secondary efficacy analyses.

Clinically evaluable population – all Intention-To-Treat (ITT) subjects who received the full prescribed 
dose of double-blind study drug at the test laboratory classroom day (Visit 9), completed all laboratory 
classroom tests, did not miss more than 2 days of therapy during the Double-blind Treatment Period, 
and did not use prohibited medication during the Double-blind Treatment Period.
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Enrolled safety population – all enrolled subjects who received at least 1 dose of open-label study drug 
and had at least 1 post-Baseline safety assessment.

Randomised safety population – all randomised subjects who received at least 1 dose of double-blind 
study drug and had at least 1 post-Baseline safety assessment.

Efficacy analysis
The primary efficacy variable was the model-adjusted average of all post-dose SKAMP-Combined 
scores measured on the test classroom day (Visit 9). The primary analysis used the ITT population and 
a mixed-model, repeated-measures analysis with subject’s intercept as a random effect and the 
following variables as fixed effects:
• Treatment (class effect: NWP09 and placebo)
• Study centre (class effect)
• Time point (class effect: 0.75, 2, 4, 8, 10, 12, and 13 hours post-dose)
• Time point-by-treatment interaction

The average treatment difference over all post-dose time points was estimated using least–squares 
(LS) means from the mixed-effects, repeated-measures model. The treatment comparison was 
conducted as a 2-sided test at the 5% level of significance. The standard error and 95% confidence 
interval (CI) for the treatment difference was provided.

Analyses of the key secondary efficacy variables (onset and duration of efficacy by SKAMP-Combined
scores) were performed on the ITT population and repeated on the clinically evaluable population. If 
the primary efficacy endpoint was statistically significant (p <0.05), the key secondary outcomes of 
onset and duration of efficacy (clinical effect) of NWP09 versus placebo using the SKAMP-Combined 
scores would be tested using a fixed-sequence testing procedure. These analyses used the same 
mixed-model, repeated-measures method as for the primary efficacy variable.

Secondary efficacy analyses included a repeat of the primary analysis on the clinically evaluable 
population and mixed-model, repeated-measures analyses of SKAMP-Attention, SKAMP-Deportment, 
and PERMP scores for the ITT and clinically evaluable populations. The latter analyses used the same 
mixed-model, repeated-measures method as for the primary analysis. The LS means and associated 
standard error bars were plotted over time by treatment group.

Other efficacy analyses included summaries of CGI-S, CGI-I, ADHD-RS, and CPRS rating scales by time
point using descriptive statistics that included the change in CGI-S (i.e., CGI-I), ADHD-RS, and CPRS
rating scores from Baseline. The proportion of responders (subjects with a change from baseline in the 
ADHD-RS of 50% or greater) was also presented. 

Results

 Recruitment

Of the 90 subjects enrolled in the open-label dose optimisation period, 86 were randomised, 42 to 
treatment with NWP09 and 44 to treatment with placebo. Eighty-five subjects (94.4% of the enrolled 
population) completed the study.
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Table 19. Subject Disposition (Enrolled Population)

 Conduct of the study

A total of 52 (57.8%) subjects had 144 protocol deviations during the study, 11 of whom had 11 
deviations during the double-blind treatment period, i.e., between Visits 8 and 9 or at Visit 9.
The most common category of protocol deviation, overall, was dosing error, which included missed 
dose, late dose, dosing at home on the practice classroom day (Visit 8), incorrect dose, and lost pill. A 
total of 97 dosing errors were reported in 46 subjects, or 51.1% of the enrolled population. An 
incorrect dose was given to 6 subjects during the open-label dose optimisation period. Two of these 
subjects received an incorrect dose that exceeded the prescribed dose; these dosing errors qualified as 
major deviations, which are discussed at end of this section.
The second and third most common categories of protocol deviations were other protocol deviation 
(not otherwise defined) (19 subjects, 21.1%) and informed consent form/consent process deviation (6 
subjects, 6.7%), respectively. The predominant subtype of deviation under “other” was an out-of-
window time during classroom session of SKAMP or PERMP evaluation(s) for Visit 8.

A total of 9 major deviations were identified in 9 subjects (4 in the NWP09 group and 5 in the placebo 
group). The major deviations included missed dose of study drug during the double-blind treatment 
period (5 subjects), taking more than the prescribed dose of study drug (2 subjects), use of 
exclusionary medication (1 subject), and randomisation error (1 subject).

The impact of these deviations was minimised by the following criteria for inclusion in the ITT population. 
The ITT population consisted of 85 randomised subjects who received at least 1 dose of double-blind 
study drug and had at least 1 post-Baseline assessment of the primary efficacy variable. 82 subjects in 
the ITT population met the 4 criteria to be included in the clinically evaluable population: 
1. Received the full prescribed dose of double-blinded study drug at the test laboratory classroom day, 
2. Completed all laboratory classroom tests,
3. Did not miss more than 2 days of therapy during the double-blind Treatment Period, and 
4. Did not use prohibited medication during the double-blind Treatment Period.  

The randomisation error occurred in one subject, who received his assigned bottle of blinded study 
drug (bottle 431-062, placebo) at randomisation Visit 8, but was inadvertently administered a dose of 
study drug from bottle 431-061 (active drug) at Visit 9. 
The 5 subjects who missed a dose of study drug during the double-blind treatment period missed 1 
dose. 
Of the 2 subjects who took more than the prescribed dose of study drug, one subject took 2/3 of a pill 
in the AM and another pill in the PM of a day during the open-label dose optimisation period; one 
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subject took 2 extra doses between Visits 3 and 4. The prohibited medication taken by one subject was 
promethazine, which was taken for a viral infection during the open-label dose optimisation period.

 Baseline data

In the ITT population, the overall mean age of subjects was 9.6 years, and a majority of subjects 
(52.9%) were 8 to 10 years old, male (62.4%), white (57.6%), non-Hispanic/Latino (84.7%), and had 
combined type ADHD (72.9%). Demographic characteristics were similar between the NWP09 and 
placebo groups with several exceptions. Compared with the placebo group, the NWP09 group had a 
smaller proportion of 8–10-year-olds (40.5% versus 65.1%) and a larger proportion of 11–12-year-
olds (47.6% versus 16.3%). The NWP09 group also had a larger proportion of males (71.4% versus 
53.5%) and whites (64.3% versus 51.2%) and a smaller proportion of black/African Americans (28.6% 
versus 41.9%). Most subjects (82.2%) did not have any other comorbid psychiatric diagnoses, but of 
those that did, the most common was oppositional defiant disorder (7.8% of the enrolled safety 
population).

 Numbers analysed

The enrolled population was composed of 90 subjects who gave informed consent/assent and were 
eligible up until baseline. Of these subjects, all 90 received at least 1 dose of open-label study drug 
and had at least 1 post-baseline safety assessment to comprise the enrolled safety population. Eighty-
six subjects in the enrolled safety population were included in the randomised safety population, i.e., 
these subjects received at least 1 dose of double-blind study drug.

The ITT population consisted of 85 randomised subjects who received at least 1 dose of double-blind 
study drug and had at least 1 post-baseline assessment of the primary efficacy variable. Eighty-two 
subjects in the ITT population met the 4 criteria to be included in the clinically evaluable population 
(received the full prescribed dose of double-blind study drug at the test laboratory classroom day, 
completed all laboratory classroom tests, did not miss more than 2 days of therapy during the double-
blind treatment period, and did not use prohibited medication during the double-blind treatment 
period).

Table 20. Analysis Populations (Enrolled Population)

 Outcomes and estimation

The primary efficacy variable was the model-adjusted average of all post-dose SKAMP-Combined 
scores measured on the test classroom day (Visit 9).

The model-adjusted average of all SKAMP-Combined scores was statistically significantly lower (i.e., 
improved) for those receiving NWP09 treatment compared with placebo. The LS mean SKAMP-
Combined score was 12.1 in subjects receiving NWP09 compared with 19.1 in subjects receiving 
placebo (LS mean treatment difference = -7.0; p <0.001).
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Table 21. Summary and Analysis of Post-dose SKAMP-Combined Scores at Visit 9 (ITT 
Population)

The primary endpoint of the study was met. 

Analysis was conducted per age group. The primary endpoint, average for all post-dose SKAMP-
Combined scores was statistically significantly lower (i.e. improved) compared to placebo for the 6 – 7-
year-old group, and lower but not statistically significant in the 8 – 10- and 11–12-year-old groups. This 
may be attributed to the small sample size.

ADHD-RS scores for each group show a steady decline week after week (Figures 16, 17 and 18 below)
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Figure 17. Change in ADHD-RS (6 - 7 Years Old)

Figure 18. Change in ADHD-RS (8 - 10 Years Old)

Figure 19. Change in ADHD-RS (11 - 12 Years Old)

Secondary Efficacy Results

The model-adjusted average of all SKAMP-Combined scores was statistically significantly lower for 
those receiving NWP09 treatment (LS mean = 12.3) than for those receiving placebo treatment (LS 
mean = 18.1; LS mean treatment difference = -5.8; p = 0.003) in the clinically evaluable population.
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Table 22. Summary and Analysis of Post-dose SKAMP-Combined Scores at Visit 9 (Clinically 
Evaluable Population)

In the sensitivity analysis, SKAMP-Combined scores were statistically significantly lower for those 
receiving NWP09 compared with placebo at 0.75, 2, 4, and 8 hours post-dose.

Table 23. Sensitivity Analysis of Primary Efficacy and Key Secondary Efficacy Results 
(SKAMP-Combined Scores at Visit 9) via an Unstructured Covariance Matrix (ITT Population)

Key Secondary Efficacy Variables

The key secondary efficacy variables were the onset and duration of efficacy (clinical effect) of NWP09 
versus placebo using the SKAMP-Combined scores at 0.75, 2, 4, 8, 10, 12, and 13 hours post-dose on 
the classroom study day (Visit 9). The analyses of the key secondary efficacy variables were performed 
on the ITT population and repeated on the clinically evaluable population.

In the ITT population, SKAMP-Combined scores were statistically significantly lower for those receiving 
NWP09 compared with placebo at 0.75, 2, 4, and 8 hours post-dose. When the p-values were adjusted 
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using a fixed sequence testing procedure, the treatment difference was no longer statistically 
significant at 0.75 hour post-dose (p = 0.133).

Therefore, based on the statistical analysis methodology used in this study, the onset of efficacy was 
determined to be 2 hours post-dose, and efficacy was maintained through the 8-hour time point. The 
LS mean of the statistically significant treatment difference between NWP09 and placebo ranged from -
7.8 at 8 hours post-dose (p <0.001) to -12.8 at 2 hours post-dose (p <0.001). No statistically 
significant differences were observed after 8 hours post-dose.

Table 24. Analysis of Post-dose SKAMP-Combined Scores at Visit 9 (ITT Population)

Figure 19. SKAMP-Combined Scores Over Time (LS Mean ± SE) by Treatment Group (ITT 
Population)

The onset of efficacy was shown to be 2 hours post-dose. No statistically significant effect was 
observed after 8 h post-dose. 

Secondary Efficacy Variables
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SKAMP-Attention and SKAMP-Deportment Scores
In general, SKAMP subscale scores in the ITT population paralleled the SKAMP-Combined score. For the 
Attention and Deportment subscales, scores were statistically significantly lower for those receiving 
NWP09 than for those receiving placebo at 0.75, 2, 4, and 8 hours after dosing during Visit 9. 

Results for the SKAMP-Attention and SKAMP-Deportment subscale scores at each post-dose time point 
in the clinically evaluable population were similar to those in the ITT population, except that significant 
differences were not observed at any time points subsequent to 4 hours post-dose for the SKAMP-
Deportment subscale.

PERMP Scores
At the 0.75, 2, 4, and 8 hour post-dose time points evaluated during the laboratory classroom day, the 
number of problems attempted, and the number of problems correct on the PERMP were statistically 
significantly higher for those receiving treatment with NWP09 compared with placebo in the ITT 
population. 

For the number of problems attempted, the LS mean of the treatment difference between NWP09 and 
placebo ranged from 25.3 at 0.75 hours post-dose (p = 0.024) to 36.1 at 2 hours post-dose (p = 
0.001). For the number of problems correct, the LS mean of the treatment difference between NWP09, 
and placebo ranged from 22.6 at 0.75 hour post-dose (p = 0.049) to 34.4 at 2 hours post-dose (p = 
0.003).

PERMP score results in the clinically evaluable population were similar to those in the ITT population, 
except that significant differences were not observed until 2 hours post-dose for the PERMP score for 
number of problems correct.

Table 25. Summary and Analysis of Post-dose PERMP Scores at Visit 9 (ITT Population)

Examination of Subgroups
The primary, key secondary, and secondary efficacy analyses were repeated for the following 
subgroups:
• Final dose (20 mg, 30/40 mg, and 50/60 mg)
• Age (6-7 years, 8-10 years, and 11-12 years)
• Gender (male and female)
• Type of ADHD (inattentive, hyperactive/impulsive, combined, and not otherwise specified)
• Clinical site (SKAMP-Combined scores only)
• Race (SKAMP-Combined scores and SKAMP-subscale scores only)

NOTE: The number of subjects in each subgroup is typically small, and the study was not powered to 
detect differences between the subgroups.
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SKAMP-Combined Scores
Improvement in SKAMP-Combined scores with NWP09 treatment compared with placebo treatment 
varied by final dose. For those subjects with a final dose of 20 mg (placebo n = 7, NWP09 n =4), there 
was not a significant treatment difference on average or at any individual postdose time point during 
Visit 9. For subjects receiving 30 mg or 40 mg (placebo n = 17, NWP09 n = 19) of NWP09 treatment, 
there was a significant treatment difference (LS mean = -7.0, p = 0.034) observed at 2 hours post-
dose compared with placebo treatment.

No other significant differences were observed at this dose. For those subjects with a final dose of 50 
mg or 60 mg (placebo n = 19, NWP09 n = 19), the LS mean of the treatment difference between 
NWP09 and placebo was significant at 0.75, 2, 4, and 8 hours post-dose and averaged over all post-
dose time points (p = 0.003).

Statistically significantly improvements in SKAMP-Combined scores at Visit 9 with NWP09 treatment 
compared with placebo treatment were observed for all age groups. The largest treatment difference 
was observed in 6–7-year-old subjects (placebo n = 8, NWP09 n = 5) at 2 hours post-dose when the 
LS mean of the treatment difference was -25.9 (p <0.001). There were significant treatment effects 
observed in the 6–7-year-old age group beginning at 0.75 hour post-dose (-15.6, p = 0.033) and 
lasting through 4 hours post-dose (-19.9, p = 0.007). Significant treatment differences were observed 
in 8–10-year-olds (placebo n = 28, NWP09 n = 17) at the 2-hour (-8.5, p = 0.008) and 4-hour time 
points (-10.8, p <0.001). In the 11–12-year age group (placebo n = 7, NWP09 n = 20), a significant 
treatment difference was only observed at the 2-hour time-point dose, when the LS mean of the 
treatment difference was -9.6 (p = 0.027).

Statistically significantly improvements in SKAMP-Combined scores at Visit 9 with NWP09 treatment 
compared with placebo treatment were observed for both males (placebo n = 23, NWP09 n = 30) and 
females (placebo n = 20, NWP09 n = 12). For male subjects, the LS mean of the treatment difference 
averaged over all time points was -12.2 (p <0.001) with significant treatment differences observed at 
0.75 hours post-dose (-12.9, p <0.001) lasting through 12 hours post-dose (-7.5, p = 0.012). The 
largest treatment difference in males was observed at 2 hours post-dose when the LS mean of the 
treatment difference was -19.7 (p <0.001). For female subjects, the LS mean of the treatment 
difference averaged over all time points was not significant (-3.3, p = 0.189); however, significant 
treatment differences were observed at 2 hours post-dose (-6.3, p = 0.040) lasting through 4 hours 
post-dose (-6.7, p = 0.028).
SKAMP-Combined scores were statistically significantly lower with NWP09 treatment than with placebo 
treatment for subjects with both combined (placebo n = 32, NWP09 n = 30) and inattentive (placebo n 
= 11, NWP09 n = 12) type ADHD.

Both types showed significant treatment differences at 0.75 hours post-dose, with effects lasting 
through 10 hours for inattentive type (-9.0, p = 0.029) and 8 hours for combined type ADHD (-8.0, p 
= 0.003). There were no subjects in the study with hyperactive/impulsive type ADHD.

Statistically significant treatment differences between NWP09 and placebo were observed at all sites 
except Sites 01 and 02. The analysis of SKAMP-Combined Scores by site revealed no significant 
treatment differences between subjects receiving NWP09 treatment compared with placebo treatment 
at Site 01 (placebo n= 8, NWP09 n = 9) and Site 02 (placebo n = 6, NWP09 n = 7). Significant 
treatment differences were observed for the average over all post-dose time points, with significant 
treatment differences observed at 0.75 hours post-dose lasting through 4, 8, and 10 hours post-dose 
at Site 03 (placebo n = 7, NWP09 n = 7), Site 06 (placebo n = 7, NWP09 n = 7), and Site 07 (placebo 
n = 7, NWP09 n = 6), respectively. A statistically significant treatment difference between NWP09 and 
placebo was observed at Site 04 (placebo n = 8, NWP09 n = 6) but only at 4 hours post-dose (-6.1, p 
= 0.017).

SKAMP-Subscale Scores



 
EMA/19754/2025 Page 68/83

Results for the SKAMP subscale scores by final dose, ADHD type, and race are similar to those for the 
combined scores. Those receiving 50 mg or 60 mg as the final dose had statistically significant 
treatment differences at multiple time points for both SKAMP subscale scores. Significant treatment 
differences were also observed at multiple time points for 11–12-year-olds, subjects with both types of 
ADHD (inattentive and combined) and for white and black/African American subjects.

For the age subgroup analysis with SKAMP-Attention scores, the only time point when significant 
treatment differences were observed was at 2 hours post-dose among 6–7-year-olds, and at 4 hours 
post-dose among 8–10-year-olds; however, for 11-12 year-olds significant treatment differences were 
observed beginning at 0.75 hour post-dose and lasting through 4 hours post-dose. Results for the 
SKAMP-Deportment subscale scores were similar to those for the combined scores for 8–10-year-olds, 
but not for the other age groups. Significant treatment differences were observed among subjects in 
the 6–7-year age group at 0.75, 2 and 4 hours post-dose, and no significant treatment differences 
were observed among 11–12-year-olds at any post-dose time point for the SKAMP-Deportment 
subscale scores.

Results for the SKAMP subscale scores are similar to those for the combined scores for males, but not 
for females. There were no significant treatment differences observed among females for SKAMP-
Attention scores, and the only time points where significant treatment differences were observed for 
the SKAMP-Deportment subscale were at 0.75 and 4 hours post-dose.

Safety evaluation

All 90 subjects in the enrolled safety population were exposed to the 20-mg daily dose of NWP09. The
number of subjects exposed to higher daily doses of NWP09 tended to decrease with increasing dose, 
ending with 21 subjects exposed to the 60-mg dose of NWP09.

Forty-three subjects received placebo during the study. The mean (SD) durations of exposure to any 
daily dose of NWP09 during the Double-blind Treatment Period, Open-label Dose Optimisation Period, 
and entire study were 6.9 (0.26) days, 41.2 (4.80) days, and 44.5 (6.37) days, respectively. During 
the Double-blind Treatment Period, the mean length of exposure to all daily doses of NWP09 and 
placebo was approximately 7 days, the same as the duration of the study period. During the Open-
label Dose Optimisation Period, the mean (SD) duration of exposure was longest for the highest daily 
dose of NWP09: 18.7 (8.55) days for NWP09 60 mg versus a mean duration of 11.6 (10.39) to 14.8 
(9.31) days for NWP09 20 mg and NWP09 40 mg, respectively. This pattern was also observed for the 
entire study: 22.0 (9.73) days for NWP09 60 mg versus a mean duration of 11.9 (11.08) to 16.4 
(11.43) days for NWP09 20 mg and NWP09 40 mg, respectively. The majority (61.1%) of subjects in 
the enrolled safety population were exposed to NWP09 for over 43 days. The mean (SD) daily dose of 
NWP09 during the entire study was 33.0 (9.01) mg.

Exposure to Final Daily Dose of NWP09 as Assigned for the Double-blind Treatment Period
The number of subjects receiving a given final (assigned) daily dose of NWP09 ranged from 11 
subjects for NWP09 20 mg to 25 subjects for NWP09 40 mg.

During the Double-blind Treatment Period, the mean duration of exposure to each final (assigned) 
daily dose of treatment was approximately 7 days. During the Open-label Dose Optimisation Period, 
the mean (SD) duration of exposure was longest for the lowest final dose of NWP09: 37.0 (7.78) days 
for NWP09 20 mg versus a duration of 18.8 (6.63) to 27.6 (10.08) days for NWP09 50 mg and NWP09 
30 mg, respectively.

Adverse Events
No deaths, SAEs, severe AEs, or life-threatening AEs were reported during any study Period.

A total of 24 subjects (approximately 28% of the randomised safety population) reported at least 1 
TEAE during the 1-week Double-blind Treatment Period. The proportions of subjects with TEAEs were 



 
EMA/19754/2025 Page 69/83

generally similar between the NWP09 and placebo groups (26.2% and 29.5%, respectively). Three 
subjects (1 placebo, 2 NWP09) had TEAEs considered related to study drug during the Double-blind 
Treatment Period. Sixty-five subjects (72.2% of the enrolled safety population) reported at least 1 
TEAE during the 6-week Open-label Dose Optimisation Period. Fifty-two subjects (57.8%) had TEAEs 
considered related to study drug during this period. Two subjects experienced TEAEs that led to 
premature discontinuation of study drug. A similar overall pattern of TEAEs was observed for the 
randomised safety population, except that no subject had a TEAE leading to premature discontinuation 
of study drug.

During the entire study, the frequency of TEAEs was slightly greater in the NWP09 group than the 
placebo group (78.6% versus 70.5%). Fourteen subjects reported AEs during the pretreatment period, 
and 5 subjects (4 in the NWP09 group and 1 in the placebo group) reported AEs during the follow-up 
period.

Table 26. Overview of Treatment-emergent Adverse Events During the Entire Study 
(Enrolled Safety Population)

 

Displays of Adverse Events Double-blind Treatment Period

A total of 24 (approximately 28%) subjects experienced TEAEs during this period, with the frequency 
being generally similar between the NWP09 and placebo groups (26.2% and 29.5%, respectively). 
During the DB period the most common system organ classes of TEAEs in both treatment groups were 
infections and infestations (7.1% and 9.1% for NWP09 and placebo, respectively); injury, poisoning, 
and procedural complications (4.8% and 11.4%); and psychiatric disorders (2.4% and 6.8%). 
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Table 27. Treatment-emergent Adverse Events During the Double-blind Treatment Period 
(Randomised Safety Population)

Open-label Dose Optimisation Period

A total of 65 (72.2%) subjects reported TEAEs during the 6-week Open-label Dose Optimisation Period. 
The most frequently reported (≥20%) system organ classes of TEAEs were metabolism and nutrition 
disorders (36.7%), psychiatric disorders (31.1%), gastrointestinal disorders (26.7%), infections and 
infestations (22.2%), and nervous system disorders (22.2%). The most common (≥5%) preferred 
terms of TEAEs during this period were decreased appetite (36.7%), upper abdominal pain (14.4%), 
mood swings (13.3%), irritability (13.3%), insomnia (11.1%), upper respiratory tract infection 
(11.1%), dysgeusia (8.9%), and headache (8.9%). The randomised safety population had a generally 
similar pattern of TEAEs during the Open-label Dose Optimisation Period.
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Table 28. Most Common (≥2%) Preferred Terms of Treatment-emergent Adverse Events 
During the Open-label Dose Optimisation Period (Enrolled Safety Population)

Adverse Event Severity
For 19.0% of NWP09 subjects and 27.3% of placebo subjects, the greatest severity of TEAE during this 
period was mild. Four subjects (3 in the NWP09 group and 1 in the placebo group) had at least 1 
moderate TEAE during the Double-blind Treatment Period. The moderate TEAEs in the NWP09 group 
were upper respiratory tract infection, aggression (1 of 2 moderate events in the same subject), 
emotional poverty (second moderate event in the same subject), and decreased appetite. The 
moderate TEAE in the placebo group was enuresis. No severe, life-threatening, or fatal TEAEs were 
reported during the Double-blind Treatment Period.
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Table 29. Severity of Treatment-emergent Adverse Events During the Double-blind 
Treatment Period (Randomised Safety Population)

Open-label Dose Optimisation Period
During this period, 19 (21.1%) subjects reported a greatest TEAE severity of mild, and 46 (51.1%) 
reported a greatest severity of moderate. No higher grade of TEAE severity was reported during the 
Open-label dose optimisation period. Four subjects (3 in the NWP09 group and 1 in the placebo group) 
had at least 1 moderate TEAE during the double-blind treatment period. The moderate TEAEs in the 
NWP09 group were upper respiratory tract infection, aggression (1 of 2 moderate events in the same 
subject), emotional poverty (second moderate event in the same subject), and decreased appetite. 
The pattern of TEAE severity in the randomised safety population during the Open-label dose 
optimisation period was generally similar to the enrolled safety population.

Vital Signs, Physical Findings, and Other Observations Related to Safety

Potentially clinically significant vital sign values
A total of 13 (15.1%) subjects had increases in DBP from Baseline of ≥10 mmHg during the double-
blind treatment period, which was the most frequent PCS vital sign abnormality during this period. The 
proportions of subjects with this abnormality were similar between the NWP09 and placebo groups 
(14.3% and 15.9%, respectively). The number of subjects with PCS vital sign values in all other 
category was 3 or less.

Table 30. Potentially Clinically Significant Vital Sign Values During the Double-blind 
Treatment Period (Randomised Safety Population)

The most frequent PCS vital sign value for the entire study was an increase in DBP from Baseline of 
≥10 mmHg (41.1%), followed by a post-Baseline SBP >95th percentile (18.9%) and an increase in 
pulse rate from Baseline of ≥25 bpm (18.9%). No subject in the nonrandomised group (N = 4) had a 
PCS vital sign value. The placebo group had a larger proportion of subjects with an increase in DBP 
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from Baseline of ≥10 mmHg (50.0% versus 35.7% for NWP09), and the NWP09 group had a larger 
proportion of subjects with a pulse of ≥25 bpm (23.8% versus 15.9% for placebo). The placebo group 
also had larger proportions of subjects with an increase in SPB from Baseline of ≥20 mmHg (11.4% 
versus 4.8%) and a post-Baseline DBP >95th percentile (11.4% versus 7.1%).

Table 31. Potentially Clinically Significant Vital Sign Values During the Entire Study (Enrolled 
Safety Population)

 Summary of main efficacy results

The following tables summarise the efficacy results from the main studies supporting the present 
application. These summaries should be read in conjunction with the discussion on clinical efficacy as 
well as the benefit risk assessment (see later sections).

Table 32. Summary of efficacy for trial NWP09-ADHD-300

Title: A Multicenter, Dose-optimized, Double-blind, Randomized, Placebo-controlled Study to Evaluate 
the Efficacy of NWP09 in Pediatric Patients with Attention Deficit Hyperactivity Disorder (ADHD) in a 
Laboratory Classroom
Study identifier NWP09-ADHD-300

This was a multicentre, dose-optimised, double-blind, randomised, placebo-
controlled laboratory classroom study in 90 paediatric patients with ADHD. 

Design

Duration of main phase:

Duration of Run-in phase: 

Duration of Extension phase:

Approximately 4 months

not applicable

not applicable

Hypothesis

Superiority

Primary objective: to assess the efficacy of NWP09 in paediatric patients with 
ADHD

Secondary objective: to assess the safety and tolerability of NWP09 in paediatric 
patients with ADHD

Primary objective: to assess the efficacy of NWP09 in paediatric patients with 
ADHD

Secondary objective: to assess the safety and tolerability of NWP09 in paediatric 
patients with ADHD
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Treatments groups Test product: NWP09 Six-week open-label dose optimisation period

NWP09 20-60 mg/day taken orally once daily in 
the morning before 10:00 am. The starting dose 
of 20 mg/day could be titrated up or down by the 
investigator at weekly intervals in 10-20 mg/day 
increments to achieve a stable dose of 20-60 
mg/day.

NWP09 batch numbers: TB-104A (20 mg), TB-
105A (30 mg), and TB-103A (40 mg)

One-week double-blind treatment period

Optimal dose of NWP09 from the open-label dose 
optimisation period (20-60 mg/day) taken orally 
once daily in the morning before 10:00 am.

NWP09 batch numbers: TB-104A (20 mg), TB-
105A (30 mg), and TB-103A (40 mg)

Reference therapy: Placebo One-week double-blind treatment period

Placebo matching optimal dose of NPW09 taken 
orally once daily in the morning before 10:00 am. 

Placebo batch numbers: TB-104A (20 mg), TB-
105A (30 mg), and TB-103A (40 mg)

Primary efficacy 
variable 

Efficacy The primary efficacy variable was the model-
adjusted average of all post-dose

SKAMP-Combined scores measured on the 
classroom study day (Visit 9).

Key secondary 
efficacy variable

Efficacy Key secondary efficacy variables were the onset 
and duration of efficacy (clinical effect) of NWP09 
versus placebo using the SKAMP-Combined scores 
at 0.75, 2, 4, 8, 10, 12, and 13 hours post-dose 
on the classroom study day (Visit 9).

Other 
secondary 
efficacy 
variables

Efficacy • SKAMP-Attention and SKAMP-Deportment 
subscale scores at Visit 9

• PERMP scores at Visit 9

• CGI-S, Clinical Global Impression of 
Improvement (CGI-I), ADHD-RS, and Conners’ 
Parent Rating Scale (CPRS) (Visits 1 and 2)

Endpoints and 
definitions

Safety 
assessments 

Safety AE recording, blood and urine clinical laboratory 
tests (haematology, serum chemistry, serum and 
urine pregnancy, screening for drugs of abuse), 
vital sign measurements, physical examination, 
12-lead electrocardiogram (ECG), and the 
Columbia Suicide Severity Rating Scale (C-SSRS).

Database lock 03 December 2012

Results and Analysis

Analysis description Primary Analysis
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Analysis population 
and time point 
description

The primary efficacy analysis was performed on the ITT population. The primary 
efficacy variable was the model-adjusted average of all post-dose SKAMP-
Combined scores measured on the test classroom day (Visit 9).

The primary analysis used mixed-model, repeated-measures analysis with 
subject’s intercept as a random effect and the following variables as fixed 
effects:

• Treatment (class effect: NWP09 and placebo)

• Study centre (class effect)

• Time point (class effect: 0.75, 2, 4, 8, 10, 12, and 13 hours post-dose)

• Time point-by-treatment interaction

The null hypothesis was that the model-adjusted average of SKAMP-Combined 
scores over all post-dose time points on the test classroom day was the same for 
NWP09 and placebo. The null hypothesis was tested against the 2-sided 
alternative hypothesis that the model-adjusted average of SKAMP-Combined 
scores over all post-dose time points on the test classroom day was not the 
same for NWP09 and placebo. The average treatment difference over all post-
dose time points was estimated using least–squares (LS) means from the mixed-
effects, repeated-measures model. The treatment comparison was conducted as 
a 2-sided test at the 5% level of significance. The standard error and 95% CI for 
the treatment difference was provided.

Treatment group Reference 
therapy: Placebo

Test product: 
NWP09

Treatment
Difference
(NWP09 -
placebo)

Number of subjects 43 42

Mean (SD) 19.0 (10.59) 12.6 (8.90)

Median (Q1, Q3) 18.1 (11, 22) 9.9 (6, 15)

Range (min, max) (3, 46) (4, 42)

LS mean (SE) 19.1 (1.39) 12.1 (1.41) -7.0 (1.99)

95% CI (16.4, 21.8) (9.3, 14.9) (-10.9, -3.1)

Descriptive statistics 
and estimate 
variability

Primary Efficacy 
Results

Summary and Analysis 
of Post-dose SKAMP-
Combined Scores

at Visit 9 (ITT 
Population)

p-value <0.001

Treatment group Reference therapy: 
Placebo

Test product: 
NWP09

Treatment
Difference
(NWP09 -
placebo)

Number of 
subjects

41 41

Mean (SD) 18.1 (9.99) 12.8 (8.95)

Median (Q1, Q3) 17.6 (11, 22) 10.0 (6, 15)

Range (min, max) (3, 46) (4, 42)

LS mean (SE) 18.1 (1.36) 12.3 (1.36) -5.8 (1.92)

95% CI (15.4, 20.8) (9.6, 15.0) (-9.6, -2.0)

Supportive Analysis of 
the Primary Efficacy 
Variable

Summary and Analysis 
of Post-dose SKAMP-
Combined Scores

at Visit 9 (Clinically 
Evaluable Population)

p-value 0.003
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Visit 9 Post-dose 
Time Point

Treatment 
Difference

(NWP09 – Placebo)

LS Mean (SE)

Nominal

p-value

Adjusted

p-value

Average over all 
post-dose

time-points

-7.0 (1.99) <0.001

0.75 hour post-
dose

-8.2 (2.28) <0.001 0.133

2 hours post-dose -12.8 (2.28) <0.001 <0.001

4 hours post-dose -12.3 (2.28) <0.001 <0.001

8 hours post-dose -7.8 (2.28) <0.001 <0.001

10 hours post-dose -3.4 (2.28) 0.133 0.133

12 hours post-dose -2.9 (2.28) 0.206 0.133

Key Secondary Efficacy 
Variables

Analysis of Post-dose 
SKAMP-Combined 
Scores at Visit 9 (ITT

Population)

13 hours post-dose -1.6 (2.28) 0.496 0.133

2.3.5.  Discussion on clinical efficacy

Efficacy and safety study with chewable tablets was conducted by the applicant in the target population 
of patients and met it’s prespecified primary endpoint. 

Study NWP09-ADHD-300 was a dose-optimised, randomised, double-blind, placebo-controlled, 
laboratory classroom study in 90 paediatric patients with ADHD. After Screening and Baseline 
evaluations were completed, eligible enrolled subjects took open-label NWP09 orally once daily for 6 
weeks, beginning with a dose of 20 mg/day. During the 6-week Open-label Dose Optimisation Period, 
the investigator was allowed to titrate the dose of NWP09 up or down to achieve the optimal dose for 
efficacy and tolerability. Titration was performed at weekly intervals in increments of 10-20 mg/day 
until the optimal dose or a maximum dose of 60 mg/day was reached. Subjects unable to tolerate a 
minimum dose of 20 mg/day or unable to achieve a stable dose (no change between Visits 7 and 8) 
during the open-label dose optimisation period were discontinued from the study. After completing the 
Open-label Dose Optimisation Period, subjects were evaluated for ADHD symptoms and signs using the 
Swanson, Kotkin, Agler, M-Flynn, and Pelham Rating Scale (SKAMP) and Permanent Product Measure 
of Performance (PERMP) assessment in a laboratory classroom setting at multiple time points 
(abbreviated laboratory classroom day, or Visit 8). Subjects who achieved a stable dose of NWP09 and 
successfully completed the pre-dose and 0.75- and 2-hour post-dose laboratory classroom sessions 
during Visit 8 were randomised to take double-blind study drug (NWP09 or placebo) orally once daily 
for 1 week. However, any subjects who did not complete the 4-hour post-dose laboratory session 
during Visit 8 were to have been withdrawn and not allowed to receive any double-blind study drug.

At the end of the 1-week double-blind treatment period, subjects were evaluated for ADHD symptoms 
and signs using the SKAMP and PERMP assessment in a laboratory classroom setting at multiple time 
points throughout the day (complete laboratory classroom day, or Visit 9). Seven to 14 days after the 
complete laboratory classroom day, subjects were contacted by phone or in person to assess any 
adverse events (AEs) and concomitant medications.
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The primary efficacy variable was the model-adjusted average of all post-dose SKAMP-Combined 
scores measured on the test classroom day (Visit 9).

The model-adjusted average of all SKAMP-Combined scores was statistically significantly lower (i.e., 
improved) for those receiving NWP09 treatment compared with placebo. The LS mean SKAMP-
Combined score was 12.1 in subjects receiving NWP09 compared with 19.1 in subjects receiving 
placebo (LS mean treatment difference = -7.0; p <0.001).

Tuzulby is considered approvable from an efficacy perspective. 

2.3.6.  Clinical safety

Please see details for individual studies in section 2.3.4.

2.3.6.1.  Post marketing experience

The applicant provided a concise summary of post-marketing safety data for both QUILLIVANT XR® 
(methylphenidate hydrochloride), and QuilliChew ER® (methylphenidate hydrochloride) extended-
release chewable tablets, focused on adverse events (AEs), and presence of any emerging safety 
signals. The data from the FDA adverse Event Reporting System (FAERS), literature search, and 
Periodic Adverse Drug Experience Report (PADERs) were summarised. 

The most common reported adverse reactions for Quillivant XR in the period from 2013 to September 
2024 were “General disorders and administration site conditions (956 cases)”.

It is agreed that both Quillivant XR and QuilliChew ER maintain favourable safety profiles with no 
clinically significant safety signals identified in post-marketing surveillance.

2.3.7.  Conclusions on clinical aspects

Based on the totality of the submitted data Tuzulby can be considered bioequivalent with the reference 
product Ritalin, since overall the data support that the differences in the shape of the 
plasma-concentration time curve have no relevance for efficacy, safety or tolerance development. 
Based on the totality of data is it agreed that waiving a comparative efficacy and safety study against 
an active comparator is acceptable. Further details are provided below.

To support the application, the applicant has submitted pivotal comparative bioavailability study with 
the EU reference medicinal product (2021-5129), 1 dose proportionality study (2021-5128), 2 
supportive US bioavailability studies (509-0238 and 2012-2950), 1 supportive single dose PK study in 
the target population (NWP06-PPK-101), 1 study evaluating tablet and oral suspension formulation BA 
(C11-0082) under fasted conditions, additional BE study (2021-5130), 2 Phase 3 efficacy and safety 
studies (significant clinical data NWP09-ADHD-300 and study NWP06-ADD-100) and M&S study 
evaluating PD properties of methylphenidate hydrochloride in an oral suspension and a chewable tablet 
formulation versus the reference medicinal product.  

The design of pivotal comparative bioavailability study (open-label, single-dose, randomised, two-
period, two-treatment, two sequence, crossover, in healthy subjects under fed conditions, EU 
comparator) is considered adequate. The results of study 2021-5129 with 40 mg formulation can be 
extrapolated to other strengths of 20 mg and 30 mg, according to conditions in the Guideline on the 
Investigation of Bioequivalence CPMP/EWP/QWP/1401/98 Rev.1, section 4.1.6. 

Dose proportionality was demonstrated for ER chewable tablets of 20 mg, 30 mg and 40 mg in the 
study 2021-5128. 
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The applicant performed modelling and simulation exercise, which was intended to support the claimed 
clinical NI in the 12 hours post dose time frame for the proposed extended-release formulations 
compared to the IR formulation. However, the PKPD model describing the relationship between MPH 
plasma concentrations and SKAMP scores has limitations. The main limitation is that the dose was 
titrated based on response in the dataset used to develop the PKPD model. The applicant clarified that 
a PK/PD model was built to integrate the available data and not to replace a clinical study. 

According to the Guideline on the pharmacokinetic and clinical evaluation of modified release dosage 
forms (EMA/CHMP/EWP/280/96 Rev1) it is necessary to justify that the different shape of the plasma-
concentration time curve has no relevance for efficacy, safety or tolerance development to waive a 
comparative efficacy and safety study. It is agreed that there are no foreseen safety issues given the 
equivalent or lower Cmax for the MR product, compared to the reference product. 

However, from the efficacy perspective it is considered that achieving plasma levels above 6 ng/ml and 
indirect comparisons to approved products is not sufficient to waive a comparative efficacy and safety 
study.

In response to the concern that the main limitation of the PD data used to develop the model is related 
to the fact that the individual dose was titrated based on efficacy, which can give considerable bias in 
the estimated exposure-response relationship, the applicant clarified that there is a fluctuation in 
SKAMP scores throughout the day that is linked to fluctuations in plasma concentrations. The applicant 
noted that an increase in dose of approximately 33%, from 30 mg to 40 mg, resulted in an 
approximate absolute difference of about 47%. Nevertheless, it should be noted that it is not possible 
to adequately characterise the exposure-response relationship in case the individual doses are titrated 
based on response. 

With respect to concerns regarding adequacy of the proposed threshold of 6 ng/mL as the minimum 
dose to achieve efficacy with MPH, the applicant clarified that it was based on PET study results 
(estimation of dopamine transporter occupancies after different doses of oral MPH in healthy subjects) 
and clinical data demonstrating that plasma concentrations below 6 ng/mL for d-MPH enantiomer 
should not be expected to affect sleep. Moreover, the minimum effective concentration in adults and 
children for d-MPH, according to the Arbeitsgemeinschaft für Neuropsychopharmakologie und 
Pharmakopsychiatrie (AGNP) guideline, are 6 ng/ml and 3 ng/ml, respectively.

While the rationale behind the 6 ng/mL threshold is acknowledged, even if plasma levels above this 
threshold support an overall clinical effect of the formulation, the shape of the plasma concentration-
time curve may influence the efficacy profile over the day, onset, offset, effect magnitude etc. Thus, 
showing that a formulation results in plasma levels above 6 ng/ml is itself not sufficient to demonstrate 
that the differences in the shape of the plasma-concentration time curve have no relevance for 
efficacy, and that comparative efficacy and safety studies can be waived.

The applicant provided a summary of a systematic review of head-to-head studies of marketed long-
acting MPH formulations in the treatment of ADHD, which showed comparable efficacy results between 
all the products assessed (Coghill et al., 2013). It was noted that, although differences in PK profiles, 
all formulations should be expected to be efficacious since all included products are marketed. 

The applicant also referred to Lopez et al. study, which showed comparable efficacy up to 8 to 12 h 
post-dose between Concerta and Ritalin LA despite different PK shape profiles. Similarly, despite the 
differences of profile shape between Ritalin LA and Medikinet Retard, the combined SKAMP scores were 
considered similar in the first 4.5 hrs period. However, even if it can be considered as supportive 
information that other ER products have been approved, it is not agreed that such indirect comparisons 
to marketed products can be considered as sufficient information to waive a comparative study.
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However, the main efficacy and safety study was conducted by the applicant in the target population of 
patients with ADHD. The study included a double-blind, placebo-controlled period. The PEP was met 
(the model adjusted average of all post-dose SKAMP-Combined scores in main study NWP09-ADHD-
300 and SKAMP-Combined score at 4 hours post dose, in NWP06-ADD-100 study included in the M&S). 

It is acknowledged that the main efficacy and safety study was conducted against a placebo 
comparator and not against an immediate release formulation. However, it can be agreed that the 
totality of the data provided by the applicant, consisting of a bioequivalence study 2021-5129 
(LESVIMETHYL/21/BQ-9), which is pivotal for bridging to the non-clinical and clinical studies of the 
reference medicinal product, significant clinical data in efficacy/safety study (NWP09-ADHD-300) and 
additional data (1 BE study (2021-5130), 1 dose proportionality study (2021-5128), 2 supportive US 
bioavailability studies (509-0238 and 2012-2950), 1 supportive single dose PK study in the target 
population (NWP06-PPK-101), 1 study evaluating tablet and oral suspension formulation BA (C11-
0082) under fasted conditions, Phase 3 efficacy and safety studies NWP06-ADD-100) and M&S study 
evaluating PD properties of methylphenidate hydrochloride in an oral suspension and a chewable tablet 
formulation versus the reference medicinal product) allowing to waive comparative efficacy and safety 
clinical studies in accordance with the Guideline, is considered adequate to justify a positive B/R of 
Tuzulby in the proposed indication.  

A summary of the literature with regard to clinical data of methylphenidate was provided and is 
accepted by the CHMP. 

2.4.  Risk Management Plan

2.4.1.  Safety concerns 

Summary of safety concerns

Important identified risks Serious cardiovascular events
Psychosis/Mania
Verbal or motoric tics
Depression
Aggression
Drug abuse/Drug dependence
Withdrawal syndrome
Reduced weight gain*
Decreased rate of growth*
Seizures
Cerebrovascular disorders
Neonatal toxicity**

Important potential risks Suicidality
Sexual Maturation delayed*

Missing information Long-term effects
* Only relevant for products with paediatric indications.
** Only relevant for products with adult indications.

2.4.2.  Pharmacovigilance plan 

No additional pharmacovigilance activities.
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2.4.3.  Risk minimisation measures

None.

2.4.4.  Conclusion

The CHMP and PRAC considered that the risk management plan version 1.0 is acceptable. 

2.5.  Pharmacovigilance 

2.5.1.  Pharmacovigilance system

The CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils the 
requirements of Article 8(3) of Directive 2001/83/EC.

2.5.2.  Periodic Safety Update Reports submission requirements 

The requirements for submission of periodic safety update reports for this medicinal product are set 
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 
2001/83/EC and any subsequent updates published on the European medicines web-portal.

2.6.  Product information

2.6.1.  User consultation

No full user consultation with target patient groups on the package leaflet has been performed. The 
applicant presented a bridging report making reference to the full user consultation with target patient 
groups performed with another pharmaceutical form of the medicinal product (withdrawn during 
assessment), which was found acceptable. The bridging report submitted by the applicant has been 
found acceptable.

3.  Benefit-risk balance 

This PUMA application concerns a hybrid version of methylphenidate prolonged-release chewable 
tablets (application for prolonged-release oral suspension was withdrawn during assessment). The 
reference product Ritalin 10 mg tablets is indicated as part of a comprehensive treatment programme 
for attention-deficit / hyperactivity disorder (ADHD) in children aged 6 years of age and over. No 
nonclinical studies have been provided for this application but an adequate summary of the available 
non-clinical information for the active substance was presented and considered sufficient by the CHMP.

From a clinical perspective, this application contains new data on the pharmacokinetics. Pivotal study 
LESVIMETHYL/21/BO-9 (Study 2021-5129) was an open label, single dose, randomised, two-period, 
two-treatment, crossover, comparative bioequivalence study designed to evaluate comparative 
bioavailability of Methylphenidate HCl 40 mg extended-release chewable tablets (Test product) and 
Ritalin 10 mg tablets (EU Reference product) in adult healthy volunteers under fed conditions. 

The overall design of the study is considered adequate to characterise the PK profile of the modified 
release formulation as well as to provide comparative bioavailability data between this formulation and 
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the reference product and was in line with the respective EMA Guidelines. Choice of dose, sampling 
points, overall sampling time as well as wash-out period were adequate. The analytical method was 
validated. Pharmacokinetic and statistical methods applied were adequate. 

The relative bioavailability study LESVIMETHYL/21/BO-9 (study 2021-5129) confirmed a similar 
bioavailability of the test product Methylphenidate HCl 40 mg extended-release chewable tablets and 
the reference IR formulation, but with a different shape of the concentration-time curve. 

The 90% CI of the relative mean plasma d-methylphenidate AUC0-inf and AUC0-t of test to reference 
products were between 80.00 and 125.00%. However, the 90% CI of the relative mean plasma 
d-methylphenidate AUC0-2 of test to reference products were not between 80.00 and 125.00%. 
Moreover, the 90% CI of the relative mean plasma d-methylphenidate AUC0-6 was not between 80.00 
and 125.00%. 

Furthermore, the applicant has provided a comparison of the PK profiles of the applied formulation and 
other extended-release formulations of methylphenidate on the market.

The applicant performed a modelling and simulation exercise, which was intended to support the 
claimed clinical NI in the 12 hours post dose time frame for the proposed extended-release 
formulations compared to the IR formulation. However, the PKPD model describing the relationship 
between MPH plasma concentrations and SKAMP scores has limitations. The main limitation is that the 
dose was titrated based on response in the dataset used to develop the PKPD model. The model could 
thus not be used to support that PK-curves of different shapes would have the same efficacy profile 
over the day. 

According to the Guideline on the pharmacokinetic and clinical evaluation of modified release dosage 
forms (EMA/CHMP/EWP/280/96 Rev1), it is necessary to justify that the different shape of the plasma-
concentration time curve has no relevance for efficacy, safety or tolerance development to waive a 
comparative efficacy and safety study. It is agreed that there are no foreseen safety issues given the 
equivalent or lower Cmax for the MR product, compared to the reference product. 

However, from the efficacy perspective it was considered that achieving plasma levels above 6 ng/ml 
and indirect comparisons to approved products is not sufficient to waive a comparative efficacy and 
safety study.

Nevertheless, an efficacy and safety double-blind placebo-controlled Phase 3 study was conducted by 
the applicant with the chewable tablets in the target population of patients. The PEP (the model 
adjusted average of all post-dose SKAMP-Combined scores in study NWP09-ADHD-300) was met. 

It is acknowledged that the efficacy and safety study was conducted against a placebo comparator and 
not against an immediate release formulation. 

However, it can be agreed that the totality of the data provided by the applicant, consisting of a 
bioequivalence study 2021-5129 (LESVIMETHYL/21/BQ-9) which is pivotal for bridging to the non-
clinical and clinical studies of the reference medicinal product, significant clinical data in efficacy/safety 
study (NWP09-ADHD-300) and additional data (1 BE study (2021-5130), 1 dose proportionality study 
(2021-5128), 2 supportive US bioavailability studies (509-0238 and 2012-2950), 1 supportive single 
dose PK study in the target population (NWP06-PPK-101), 1 study evaluating tablet and oral 
suspension formulation BA (C11-0082) under fasted conditions, Phase 3 efficacy and safety studies 
(NWP06-ADD-100) and M&S study evaluating PD properties of methylphenidate hydrochloride in an 
oral suspension and a chewable tablet formulation versus the reference medicinal product) allowing to 
waive comparative efficacy and safety clinical studies in accordance with the Guideline, is considered 
sufficient to demonstrate that the B/R for Tuzulby, in the proposed indication, is positive. 

There were no new or concerning safety findings reported in the clinical studies provided in the dossier. 
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A benefit/risk ratio comparable to that of the reference product can therefore be concluded.

Having considered the data submitted in the application and available on the chosen reference 
medicinal product, no additional risk minimisation activities are required beyond those included in the 
product information.

4.  Recommendations

Outcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus 
that the benefit-risk balance of Tuzulby is favourable in the following indication:

Tuzulby is indicated as part of a comprehensive treatment programme for attention-deficit / 
hyperactivity disorder (ADHD) in children and adolescents 6-17 years old when remedial measures 
alone prove insufficient. Treatment must be under the supervision of a specialist in childhood 
behavioural disorders. Diagnosis should be made according to Diagnostic and Statistical Manual of 
Mental Disorders Fourth Edition (DSM-IV) criteria or the guidelines in International Classification of 
Diseases, Tenth Revision (ICD-10) and should be based on a complete history and evaluation of the 
patient. Diagnosis cannot be made solely on the presence of one or more symptoms.

The CHMP therefore recommends the granting of the marketing authorisation subject to the following 
conditions:

Conditions or restrictions regarding supply and use

Medicinal product subject to restricted medical prescription (see Annex I: Summary of Product 
Characteristics, section 4.2).

Other conditions and requirements of the marketing authorisation 

 Periodic Safety Update Reports 

The requirements for submission of periodic safety update reports for this medicinal product are set 
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 
2001/83/EC and any subsequent updates published on the European medicines web-portal.

Conditions or restrictions with regard to the safe and effective use of the medicinal product

 Risk Management Plan (RMP)

The marketing authorisation holder (MAH) shall perform the required pharmacovigilance activities and 
interventions detailed in the agreed RMP presented in Module 1.8.2 of the marketing authorisation and 
any agreed subsequent updates of the RMP.

An updated RMP should be submitted:

 At the request of the European Medicines Agency;

 Whenever the risk management system is modified, especially as the result of new 
information being received that may lead to a significant change to the benefit/risk profile or 
as the result of an important (pharmacovigilance or risk minimisation) milestone being 
reached. 
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Conditions or restrictions with regard to the safe and effective use of the medicinal product 
to be implemented by the Member States.

Not applicable.

Paediatric data

Furthermore, the CHMP reviewed the available paediatric data of studies subject to the agreed 
Paediatric Investigation Plan P/0057/2023 and the results of these studies are reflected in the 
Summary of Product Characteristics (SmPC) and, as appropriate, the Package Leaflet. 
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