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1 Executive Summary 

1.1 Introduction 

NOA 212038 is a 505(b)(2) application filed by Purdue Pharma (Canada) through an 
authorized U.S Agent (Cedric George, Raleigh, NC) towards seeking approval for their 
new formulation of methylphenidate hydrochloride (MPH) as Adhansia XR. The new 
formulation is an extended release oral ca sule formulation <bH

4
I 

based on 'u"~'~he 
_a_p_p~l~.i·c-a-n"""t "·i_s_s_e_e-·k···i_n_g_a_p_p-ro_v_a-·1 ... for the proposed strengths of 25, 35, 45, 55, 70, 8~n4l 

mg of MPH (salt). The proposed indication for this central nervous system 
stimulant is treatment of patients;:::: 6 years old diagnosed with Attention Deficit 
Hyperactivity Disorder (ADHD). 

Data in support of the current 505(b)(2) application is limited to published literature and 
rel iance on listed drugs, namely, Rita lin® and Rital in LA® tablets (NOA 010187 and NOA 
021284) and Concerta® (NOA 021121 ). 

From a nonclinica l perspective, Adhansia XR appears to be reasonably safe for 
approval. 

*Reviewer Note: Discussions with the applicant 

--- are currently ongoing under with the clinical review earn. 

1.2 Brief Discussion of Nonclinical Findings 

No nonclinical studies have been submitted with this application. 

(b)(4f 

Bridging between the listed drugs and applicant's drug product formulation were limited 
to clinica l studies and nonclinical information avai lable in DMF <b><

4
> supporting the use 

(b)(4f 
of a novel excipient, --------
Safety information for nonclinical studies is based on f indings from published literature, 
and listed drugs Ritalin® and Ritalin LA® tablets (NOA 010187 and NOA 021284) and 
Concerta® (NOA 021 121 ). 

There are no safety concerns with the active ingredient. The active pharmaceutical 
ingredient (API) for this product, namely, methylphenidate hydrochloride was originally 
approved in 1955 with a long history of clinical use. 

The proposed drug product formulation cootains a novel aniooic (b)(
41 

copolymer excipient, namely, (bl, is used as a-_--;6
><

4i 
exci ient. The reviewer-calculated safety margins (dose multiples 

are at least (bH-41 times (for adults, adolescents, and childr..=e"'"'n.__, 
(bf(4f 

respectively) hfQher than the reposed maximum daily exposure to 
(bJ<4 l Given the we .... ig_h_t -of_ .... 

available information (see my review f iled under DMF 'u"4r dated January 24, 2019), it 

3 
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<
6

><
41 in PRC-063 ca sules is is concluded that the maximum amount of 

unlikely to pose safet issues II containing up to <
6><41mg of _______ ___ 

(bl \4) 

The proposed label from the appl icant was reviewed and modified to include noncl inical 
data from pre- and postnatal studies conducted in rats in Section 8.1 [given that the 
applicant's re liance on labels from the listed drugs Ritalin® and Ritalin LA® tablets (NOA 
010187 and NOA 021284)]. Other changes were limited to revisions of safety margins 
(dose multiples) based on the maximum recommended human dose (MRHD) of 85 
mg/day in the most sensitive and appropriate population, as well as formatting 
consistency based on recently approved MPH labels Jornay PM (NOA 209311 ) and 
Concerta (NOA 21 121 <1>mr). 

From a nonclinica l perspective, Adhansia XR appears to be reasonably safe for 
approval. 

1.3.1 Approvability 

Given the long history of clinical use of the active ingredient, safety information avai lable 
from the listed drugs, namely, Ritalin® and Ritalin LA® tablets (NOA 010187 and NOA 
021284) and Concerta® (NOA 021121 ), the use of reasonably acceptable amounts of 
the novel excieient (b)(

41
in this proposed drug product (see my review filed 

under DMF (b
1141 dated January 24, 2019), and the presence of all other excipients in 

reasonable amounts compared to other FDA approved products, Adhansia XR appears 
to be reasonably safe for approval from a nonclinical perspective. 

1.3.3 Labeling 

Sections 8, 12.1 , 12.2, and 13 have been excerpted from the appl icant's submission 
(MS Word file titled "draft-labeling-text.docx" dated 04127 /2018 under folder titled "Draft 
Labeling Text" in Module 1.14.1.3). Proposed changes are in blue below. It should be 
noted that the following label changes documented in th is review are a work-in-progress 
at this time. 

Proposed changes in blue are primarily limited to the inclusion of nonclinical data from 
pre- and postnatal studies conducted in rats in Section 8.1, revisions of dose multiples 
based on the maximum recommended human dose (MRHD) of 85 mg/day in the most 
sensitive and appropriate population, and edits reflecting formatting consistency based 
on the most ecentlv approved MPH labels Jornay PM (NOA 20931 1) and Concerta 
(NDA21121 <b><

41
• 

For reference, safety margins for the reproductive and fertility studies were calculated 
based on the conversion factors for an adolescent, while those for juvenile animal 
studies and carcinogenicity studies were based on chi ldren . 

********************************Start of Label Excerpt ****************************************** 
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8. USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Risk Summaiy 

Published studies and post-mai·keting repo1is on methylphenidate use durina_pregnancy ai·e 
insufficient tq lbl\41 a dmg-associated risk of <bH

4r 
There ai·e risks to the fetus associated with the use of central nervous system (CNS) stimulants 
during pregnancy [see Clinical Considerations]. No effects on morphological development were 
observed in embryo-fetal studies ::~ with oral administration of meth lphenidate to pregnant rats 
and rabbits during organogenesis <

6
><

4
f 

- at doses ::lup to 7 and 11 times, respectively, the maximum recommended human dose 
MRHD of 85 m da oiven to adolescents on a mo m2 basis. (bl\-4 · 

However fetal spina bifidaj w ::(as observed in rabbits at a, (bJ<
41 dos;,:! 

(b)(4)1----

(b)\4f 36 times the MRHD given to adolescents --....... ~~--~~ ............. ~ ...... ~-- ____ .,..........,....,....... 
A decrease in pup body weight was observed in a pre- and post-natal development study with 
oral administration of methylphenidate to rats throug_hout_l2!·~anc}" and lactation at doses 4 
times the MRHD given to adolescents [see Data <bJ<4~. 

The estimated background risk of major biii h defects and miscaiTiage for the indicated 
population is unknown. All pregnancies have a background risk of biith defect, loss, or other 
adverse outcomes. In the U.S. general population, the estimated background risk of major bi1ih 
defects and miscaiTiage in clinically recognized pregnancies is 2-4% and 15-20%, respectively. 

Clinical Considerations 

Fetal/Neonatal Adverse Reactions 

CNS stimulants, such as ADHANSIA XR™ , can cause vasoconstriction and thereby decrease 
placental perfusion. No fetal and/or neonatal adverse reactions have been repo1ied with the use 
of therapeutic doses of methylphenidate during pregnancy; however, premature delive1y and low 
bi1i h weight infants have been repo1ied in amphetamine-dependent mothers. 

5 
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Animal Data 

ill embryo-fetal development studies conducted in rats and rabbits, methylphenidate was 
administered orally at doses of u to 75 and 200 mg/kg/day, respectively, during the period of 
organogenesis. Malfo1mations ~-~h (increased incidence of fetal spina bifida) 
were observed in rabbits at the highest dose, w IC is approximately 36 times the maximum 
recommended human dose (MRHD) of 85 mg/day given to adolescents on a mg/m2 basis. The 
no effect level for embryo-fetal development in rabbits was 60 mg/kg/day (11 times the MRHD 
given to adolescents on a m m2 basis) . There was no evidence of morphological development 
effects <bJ<

4r in rats, although increased incidences of fetal skeletal 
variations were seen at the highest dose level (7 times the MRHD given to adolescents on a 
mg/m2 basis), which was also maternally toxic. The no effect level for emb1yo-fetal development 
in rats was 25 mg/kg/day (2 times the MRHD given to adolescents on a mg/m2 basis). When 
methylphenidate was administered to rats throughout pregnancy and lactation at doses of up to 
45 mg/kg/day, offspring body weight gain was decreased at the highest dose ( 4 times the MRHD 
on a mg/m2 basis), but no other effects on postnatal development were observed. The no effect 
level for pre- and postnatal development in rats was 15 mg/kg/day (equivalent to the MRHD 
given to adolescents on a mg/m2 basis) . 

8.2 Lactation 
Risk Summaiy 

Limited published literature, based on breast milk sampling from five mothers, repo1is that 
methylphenidate is present in human milk, which resulted in infant doses of 0.16% to 0. 7% of 
the maternal weight-adjusted dosage and a milk/plasma ratio ranging between 1.1 and 2.7. There 
are no repo1is of adverse effects on the breastfed infant and no effects on milk production. Long
tenn neurodevelopmental effects on infants from stimulant exposure are unknown. The 
developmental and health benefits of breastfeeding should be considered along with the mother 's 
clinical need for ADHANSIA XR and any potential adverse effects on the breastfed infant from 
ADHANSIA XR or from the underlying maternal condition. 

Clinical Considerations 

Monitor breastfeeding infants for adverse reactions, such as agitation, anorexia, and reduced 
weight gain. 

(b)(4f 
Pediatric Use 

The safety and effectiveness of ADHANSIA XR have been established in one adequate and 
well-controlled study in (bl\-4 ' (ages 6-12 years), and in one adequate and well-controlled 
study in <bH4

l ~ges 12-17 years) [see Clinical Studies (H)l The lon~<bH4l 
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Long Term Suppression of Growth 
Growth should be monitored during treatment with stimulants, including ADHANSIA XR.  

 who are not growing or gaining weight as expected may need to have their treatment 
interrupted [see Warnings and Precautions (5.7)]. 
 
Juvenile Animal Toxicity Data 
Rats treated with methylphenidate early in the postnatal period through sexual maturation 
demonstrated a decrease in spontaneous locomotor activity in adulthood.  A deficit in 
acquisition of a specific learning task was observed in females only. The doses at which these 
findings were observed are at least 3 times the maximum recommended human dose (MRHD) 
of 85 mg/day given to children on a mg/m2 basis.   
In the study conducted in young rats, methylphenidate was administered orally at doses of up 
to 100 mg/kg/day for 9 weeks, starting early in the postnatal period (postnatal day 7) and 
continuing through sexual maturity (postnatal week 10). When these animals were tested as 
adults (postnatal weeks 13-14), decreased spontaneous locomotor activity was observed in 
males and females previously treated with 50 mg/kg/day  (approximately 3 times the 
MRHD of 85 mg/day given to children on a mg/m2 basis) or greater, and a deficit in the 
acquisition of a specific learning task was observed in females exposed to the highest dose (6 
times the MRHD given to children on a mg/m2 basis). The no effect level for juvenile 
neurobehavioral development in rats was 5 mg/kg/day (approximately 0.25 times the MRHD 
given to children on a mg/m2 basis). The clinical significance of the long-term behavioral 
effects observed in rats is unknown. 

 
8.4 Geriatric Use 
 
ADHANSIA XR has not been studied in the patients over the age of  years.  
 
12. CLINICAL PHARMACOLOGY 
 
12.1      Mechanism of Action  
Methylphenidate HCl is a central nervous system (CNS) stimulant.  The mode of therapeutic 
action in ADHD is not known. 
 
12.2      Pharmacodynamics  
Methylphenidate is a racemic mixture comprised of the d- and l-isomers. The d-isomer is more 
pharmacologically active than the l-isomer. Methylphenidate  blocks the reuptake of 
norepinephrine and dopamine into the presynaptic neuron and increase the release of these 
monoamines into the extraneuronal space. 
 
13. NONCLINICAL TOXICOLOGY 
 
13.1      Carcinogenesis, Mutagenesis, Impairment of Fertility 
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Carcinogenesis 
ill a lifetime carcinogenicity study caITied out in B6C3Fl mice, methylphenidate caused an 
increase in hepatocellular adenomas and, in males only, an increase in hepatoblastomas, at a 
daily dose of approximately 60 mg/kg/day. This dose is approximately <bJ<

412times the 
maximum recommended human dose (MRHD) of 85 mg/day given to children on a (bJ<

41 

mg/m2 basis, (bJ<
41 Hepatoblastoma is a relatively rare rodent malignant tumor type. 

There was no increase in total malignant hepatic tumors. The mouse strnin used is sensitive to 
the development of hepatic tumors, and the significance of these results to humans is unknown. 
Methylphenidate did not cause any increase in tumors in a lifetime carcinogenicity study cru.Tied 
out in F344 rats; the highest dose used was a roximatel 45 m~g/day, which is aepro~imately 
i:l3 times the MRHD given to children <bJ<

4
> 

------ on a mg/m2 basis. 

ill a 24-week cru.·cinogenicity study in the transgenic mouse strain p53+/-, which is sensitive to 
genotoxic carcinogens, there was no evidence of cru.·cinogenicity. Male and female mice were fed 
diets containing the same concentration of methylphenidate as in the lifetime cru.·cinogenicity 
study; the high-dose groups were exposed to 60 to 74 mg/kg/day of methylphenidate. 

Mutagenesis 
Methylphenidate was not mutagenic in the in vitro Ames reverse mutation assay or the in vitro 
mouse lymphoma cell fo1wru.·d mutation assay. Sister chromatid exchanges and chromosome 
abe1rntions were increased, indicative of a weak clastogenic response, in an in vitro assay in 
cultured Chinese Hamster Ovru.y (CHO) cells. Methylphenidate was negative in an in vivo 
mouse bone mru.Tow micronucleus assay. 

Impainnent of Fertility 
Methylphenidate did not impair fe1iility in male or female mice that were fed diets containing the 
drng in an 18-week Continuous Breeding study. The study was conducted at doses of up to 160 
mg/kg/day':',-approximately 5 times the maximum recommended human dose of 85 mg/day given 
to adolescents on a mg/m2 basis. 

********************************End of Label Excerpt ****************************************** 

2 Drug Information 

2.1 Drug 

CAS Registry Number 
23655-65-4 (HCI salt of racemic three diastereomer) 
298-59-9 Methylphenidate HCI (three primer) 

Generic Name 
Methylphenidate Hydrochloride United States Pharmacopeia (USP) 

Code Name 
PRC-063 
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Chemical Name 
Alpha-phenyl-2-piperidineacetic acid methyl ester hydrochloride 

Molecular Formula/Molecular Weight 
C14H19N02HCl/ 269.8 g/mol 

Structure or Biochemical Description 

C02CH3 

\__ (+) • (2R.2'R) ( ·) • (2S.2'S) 

......------~ y 
(:1:) - tbreo-methylpbeuida1e bydrochloride RD-0039 

Pharmacologic Class 
Central Nervous System (CNS) Stimulant 

2.2 Relevant INDs, NDAs, BLAs and DMFs 

NOA 010187 
Product Name: Ritalin® 
Applicant: Novartis Pharmaceuticals Corp 
Indication: ADHD 
Status: Approved on 12/5/1955 

NOA 021284 
Product Name: Ritalin LA® 
Applicant: Novartis Pharmaceuticals Corp 
Indication: ADHD 
Status: Approved on 61512002 

NOA 021121 
Product Name: Concerta® 
Applicant: Janssen Pharmaceuticals Inc 
Indication: ADHD 
Status: Approved on 8/1 /2000 

DMF 
(b)(4) 

Owner: 
Status: 

(b)(4)1----

Reference ID: 438849!t 
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2.3 Drug Formulation 

PRC-063 capsules are formulated using a Ml
4

' technolog_y. This . 
technology was used in combination with the proprie ary 

1 
CbH

4j 
bead technolog_y. The beads consist of multiple layers Cb><

4 

. Eac Cb><
4

> bead has an MPH 
immediate-release (IR) component (containing 20% of the total dose of MPH 
hydrochloride [HCI]) and a MPH controlled-release (CR) com onent (containing 80% 
of the total dose of MPH HCI). <bH

4r 

2.4 Comments on Novel Excipients 

The proposed drug product formulation contains a novel exci ient, namely, 
<b><4>, an <bH4r copolymer. <b><4f is used as a (6)(4) 

exc1p1ent. -----------
Based on the lowest NOAEL of CbH

4
l mg/kg/day (in a nonclinical prenatal development 

study in rats), the safety margins (dose multiples) are at least <bll
4

> times 
(for adults, adolescents, and children respectively) higher than the aily 
exposure ~ <b><

4J mg/day) to CbH
4

> 

Based on the weight of avai lable information, it is concluded that the maximum amount 
cl 0000 

issues 
<b><

4
> copolymer) inPRC-063 capsu es 1s unliKely o ~se safety 

(b)(4) 
\ UJ\ J.' __________________ _,. 

For detailed review on the use of <b><
4
f in th is applicant's drug product, see 

my review fi led under DMF <bH
4
> dated January 24, 2019. 

2.5 Comments on Impuritiesillegradants of Concern 

None. 
Please refer to the Quality review for this NOA. 

2.6 Proposed Clinical Population and Dosing Regimen 

Patients aged <:: 6 years. 

10 
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2. 7 Regulatory Background 
(b)(4J The pre-NOA meeting with the applicant included a query on the use of ------in amounts exceeding that in other FDA approved products. 

As requested, a letter of authorization to DMF Cb><
4
l (supplier for Cbn

4
· is ------included with this NOA submission. 

In addition, a document titled "------------~(b' H4 ' • is submitted in 
Module 4.3 (eCTD Seq 0021 ) under IND 118297, along with published literature for 
review. 

3 Studies Submitted 
No nonclinical studies have been submitted. 
However, a letter of authorization to DMF <b><

4
f (supplier for a novel excipient -

~n4b is included with th is NOA submission. ------· 

4 Pharmacology 

4.1 Primary Pharmacology 

Methylphenidate hydrochloride is a 1 :1 racemic mixture of d- and I-MPH. MPH is a mild 
central nervous system (CNS) stimulant. The mode of therapeutic action in ADHD is not 
known. Methylphenidate is thought to block the reuptake of norepinephrine and 
dopamine into the presynaptic neuron and increase the release of these monoamines 
into the extraneuronal space. 

11 Integrated Summary and Safety Evaluation 
Purdue Pharma (Canada) is seeking approval for their new formulation of 
methylphenidate hydrochloride (MPH) as Adhansia XR via 505(b)(2) application filed 
through an authorized US Agent (Cedric George, Raleigh, NC). 

The proposed indication for this central nervous system stimulant is for treatment in 
patients::::: 6 years old diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). 

The new formulation is an extended release oral ca sule formulation (b)(4! 

. he appl1can is seel<1ng approval for he proposed s rengths of 20,3 , 45, 55, .----70, an 85 mg of MPH (salt). 

The listed drugs in support of safety for th is application include Ritalin® and Ritalin LA® 
tablets (NOA 010187 and NOA 021284 ), Concerta® (NOA 021121 ), and DMF Cb><

4
l (for 

the excipient n41
). 

No nonclinical studies have been submitted with this application. Bridging between the 
listed drugs and applicant's drug product formulation were limited to clinical studies. 
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There are no safety concerns with the active ingredient. The active pharmaceutical 
ingredient (API) for this product, namely, methylphenidate hydrochloride was originally 
approved in 1955 with a long history of clinical use. 

(b)(-4) 
The proposed drug reduct formu lation contains a novel excipient, namely, 

<b><41, used as a <b><4> excipient. The pre-NOA meeting- w- ith_t_h_e_ 
applicant included a query on the use of <1>m> in amounts exceeding that in 
other FDA approved products. The safety margins (dose multiples) are at least <bf<4J 

times (for adults, adolescents, and children res ectively) higher than 
the dai l exe9su.re C:.J mg/day) to <bH

4
> 

<b><
4>. Based on the weight of available information, it is concluded that the 

.... m_a_x··i-m- um_ a_m_o_u_n_' of [ (b)(
4D in PRC-063 capsules is unlikely to ose safety 

issues under the reposed clinical capsule strengths <
6

><
4
> 

<b><
4
f For further details on the use of 'u"~'lntms 

.... a_p_p·1-·i_c_a_n·t'·-·-s -d··-ru-g- pr_o_d.,--u--.ct .. , see my review filed under DMF Cb><4> dated January 24, 2019 

The proposed label from the appl icant was reviewed and modified to include nonclinical 
data from pre- and post-natal studies in rats in Section 8.1 (based on labels from the 
listed drug (Ritalin® and Ritalin LA® tablets (NOA 010187 and NOA 021284 ). Other 
changes were limited to revisions to safety margins (dose multiples) based on the 
maximum recommended human dose (MRHD) of 85 mg/day in the most sensitive and 
appropriate population, as well as formatting consistency based on the most recently 
approved MPH labels - Jornay PM (NOA 209311 ) and Concerta (NOA 21121 )(41 

From a nonclinica l perspective, Adhansia XR appears to be reasonably safe for 
approval. 
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