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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of 204242 are owned by Orexo AB or are data for which Orexo 
AB has obtained a written right of reference. 
Any information or data necessary for approval of 204242 that Orexo AB does not own 
or have a written right to reference constitutes one of the following: (1) published 
literature, or (2) a prior FDA finding of safety or effectiveness for a listed drug, as 
reflected in the drug’s approved labeling.  Any data or information described or 
referenced below from reviews or publicly available summaries of a previously approved 
application is for descriptive purposes only and is not relied upon for approval of 
204242. 
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1 Executive Summary 

1.1 Introduction 
Orexo AB has submitted NDA 204242 for Zubsolv, a sublingual tablet formulation 
containing buprenorphine hydrochloride (BUP) and naloxone hydrochloride 
(NLX) in a fixed 4:1 ratio.  The product is planned to be available in two strengths 
of 1.4 mg/0.36 mg and 5.7 mg/1.4 mg BUP/NLX, respectively.  The indication 
sought by the Applicant is maintenance treatment of opioid dependence.  The 
Applicant is submitting NDA 204242 via the 505(b)(2) regulatory pathway with 
Suboxone Sublingual Tablets (NDA 20733) as the referenced product. The 
Applicant is relying on the Agency’s findings of safety and the pharmacology, 
pharmacokinetics, and toxicology information in the label of Suboxone.  No new 
nonclinical studies were required for this NDA and no studies were conducted.  
The excipients in this formulation can be found in higher amounts in products 
approved for sublingual or buccal use and do not pose any toxicologic concerns.  
All impurities/degradants in the drug substances and drug product are controlled 
at acceptable levels.  There are no unique nonclinical issues with this product as 
compared to other sublingual formulations of its individual components, BUP and 
NLX.   

1.2 Brief Discussion of Nonclinical Findings 
No new studies were required or submitted for NDA 204242. 

1.3 Recommendations 

1.3.1 Approvability 
The recommendation from pharmacology/toxicology is that NDA 204242 be approved 
with no post-marketing studies. 
1.3.2 Additional Non Clinical Recommendations 
There are no nonclinical safety issues unique to this product relevant to clinical use for 
NDA 204242.  
 
1.3.3 Labeling 
The table below contains the draft labeling submitted by the Applicant, the  changes 
proposed by the reviewer and the rationale for the proposed changes.  For the final 
version of the label, please refer to the Action Letter.  Note: The recommended changes 
from the proposed labeling are in red (additions) or strikeout font. 

Table 1  Proposed Label for Zubsolv 

Applicant’s proposed labeling Reviewer’s proposed changes Rationale for 
changes 

INDICATIONS AND USAGE  
sublingual tablet is 

INDICATIONS AND USAGE  
ZUBSOLV sublingual tablet is a 

The trade name 
ZUBSOLV has been 
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Carcinogenicity:  
 
 
 
 
 
 
 
 
 
A carcinogenicity study of 
buprenorphine/naloxone (4:1 ratio 
of the free bases) was performed 
in Alderley Park rats. 
Buprenorphine/naloxone was 
administered in the diet at doses of 
approximately 7, 31, and 123 
mg/kg/day for 104 weeks 
(estimated exposure was 
approximately 4, 18, and 44 times 
the recommended human 
sublingual dose of 11.4/2.8 mg 
buprenorphine/naloxone based on 
buprenorphine AUC comparisons). 
A statistically significant increase 
in Leydig cell adenomas was 
observed in all dose groups. No 
other drug-related tumors were 
noted.  
Carcinogenicity studies of 
buprenorphine were conducted in 
Sprague-Dawley rats and CD-1 
mice. Buprenorphine was 
administered in the diet to rats at 
doses of 0.6, 5.5, and 56 
mg/kg/day (estimated exposure 
was approximately 0.4, 3, and 35 
times the recommended human 
daily sublingual dose of 11.4 mg 
on a mg/m

2 
basis) for 27 months. 

As in the buprenorphine/naloxone 
carcinogenicity study in rat, 
statistically significant dose-related 
increases in Leydig cell tumors 
occurred. In an 86-week study in 

ZUBSOLV has been shown to 
have differences in bioavailability 
compared to other 
buprenorphine/naloxone-
containing sublingual products. 
The exposure margins listed below 
are based on body surface area 
comparisons (mg/m2) to the 
recommended human sublingual 
dose of 16 mg buprenorphine via 
Suboxone, which is equivalent to a 
human sublingual dose of 11.4 mg 
buprenorphine via ZUBSOLV. 
  
Carcinogenicity:  
A carcinogenicity study of 
buprenorphine/naloxone (4:1 ratio 
of the free bases) was performed 
in Alderley Park rats. 
Buprenorphine/naloxone was 
administered in the diet at doses of 
approximately 7, 31, and 123 
mg/kg/day for 104 weeks 
(estimated exposure was 
approximately 4, 18, and 44 times 
the recommended human 
sublingual dose of 11.4/2.8 mg 
buprenorphine/naloxone based on 
buprenorphine AUC comparisons). 
A statistically significant increase 
in Leydig cell adenomas was 
observed in all dose groups. No 
other drug-related tumors were 
noted.  
Carcinogenicity studies of 
buprenorphine were conducted in 
Sprague-Dawley rats and CD-1 
mice. Buprenorphine was 
administered in the diet to rats at 
doses of 0.6, 5.5, and 56 
mg/kg/day (estimated exposure 
was approximately 0.4, 3, and 35 
times the recommended human 
daily sublingual dose  

) for 27 months. 
As in the buprenorphine/naloxone 

Zubsolv has been 
added. See 
discussion below this 
table for details. 
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margins in the label, which are based on BSA comparisons, use the 16 mg dose of 
Suboxone.  The systemic exposure of the 11.4 SL dose of Zubsolv is equivalent to the 
systemic exposure of the 16 mg SL dose of Suboxone, therefore the exposure margins 
for the two products are comparable.  The wording added to the label is below. 
 

ZUBSOLV has been shown to have differences in bioavailability compared to 
other buprenorphine/naloxone-containing sublingual products. The exposure 
margins listed below are based on body surface area comparisons (mg/m2) 
to the recommended human sublingual dose of 16 mg buprenorphine via 
Suboxone, which is equivalent to a human sublingual dose of 11.4 mg 
buprenorphine via ZUBSOLV. 

 

2 Drug Information 
Drug:  Buprenorphine Hydrochloride 
 
CAS Registry Number:  53152-21-9 
 
Generic Name:  Buprenorphine Hydrochloride 
 
Code Name:  BUP/NLX formulation: OX219; accepted trade name: ZUBSOLV 
 
Chemical Name:  (2S)-2-[17-(cyclopropylmethyl)-4,5α-epoxy-3-hydroxy-6-methoxy-6α, 
14-ethano-14α-morphinan-7α-yl]-3,3-dimethylbutan-2-ol, hydrochloride 
 
Molecular Formula/Molecular Weight:  C29H41NO4 . HCl; MW= 504.1 g/mol 
 
Structure: 

 Figure 1  Structure of buprenorphine hydrochloride 
 

 
 
Pharmacologic Class:  Partial opioid agonist (FDA Established Pharmacologic Class) 
 
Drug:  Naloxone hydrochloride 
 
CAS Registry Number:  51481-60-8 
 

Reference ID: 3317244



NDA 204242                                                        Reviewer: Elizabeth A. Bolan, Ph.D. 
 

16 

Generic Name:  Naloxone hydrochloride 
 
Code Name:  BUP/NLX formulation: OX219; accepted trade name: ZUBSOLV 
 
Chemical Name:  4,5α-Epoxy-3,14-dihydroxy-17-(prop-2-enyl)morphinan-6-one 
hydrochloride 
 
Molecular Formula/Molecular Weight:  C19H21NO4

. HCl; MW 399.9 g/mol 
 
Structure: 
 

Figure 2  Structure of naloxone hydrochloride 

 
 
Pharmacologic class: Opioid antagonist (FDA Established Pharmacologic Class) 
 

Relevant INDs, NDAs, BLAs and DMFs 

Table 2  Relevant INDs, NDAs and DMFs 
IND/NDA/DMF Drug/compound Sponsor Division/Office status 

IND 110637 OX219 Orexo AB DAAAP active 

NDA 20733 Suboxone SL tablets 
(referenced drug) 

Reckitt 
Benckiser DAAAP approved 

Buprenorphine HCl ONDQA adequate 

Naloxone HCl ONDQA adequate 

 
Drug Formulation 
 
Zubsolv is a sublingual tablet containing buprenorphine hydrochloride and naloxone 
hydrochloride in a fixed 4 to 1 ratio, respectively.  Two strengths are planned to be 
marketed: 1.4 mg/0.36 mg and 5.7 mg/1.4 mg BUP/NLX. The low strength and high 
strength tablets utilize  formulations as outlined in Table 3.  All 
excipients can be found in drug products approved for sublingual or buccal use at equal 
or greater levels and therefore do not pose any unique toxicological concerns.  

Reference ID: 3317244
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degradant and 
API process 

impurity 
high NMT % Yes 

low NMT % Yes 
 

Naloxone: 
degradant and 
API process 

impurity high NMT % Yes 

 

2.6 Proposed Clinical Population and Dosing Regimen 
The indication sought for Zubsolv is maintenance treatment of opioid dependence.  The 
Applicant plans to market two strengths of Zubsolv sublingual tablets.  The systemic 
exposure of the low strength of Zubsolv, 1.4 mg/0.36 mg BUP/NLX, is equivalent the 
Suboxone 2 mg/ 0.5 mg BUP/NLX SL tablet.  The high strength of Zubsolv, 5.7 mg/1.4 
mg BUP/NLX, is equivalent to the Suboxone 8 mg/2 mg BUP/NLX SL tablet.  The 
product is intended for a single daily dose.   

2.7 Regulatory Background 
The Applicant submitted NDA 204242 via the 505(b)(2) pathway with Suboxone SL 
Tablets (NDA 20733) as the referenced product in September of 2012.  A PIND meeting 
(IND 110637) was held with the Applicant in February 2011.  The Division 
communicated to the Applicant that as long as the exposure levels of BUP and NLX are 
comparable to the referenced product no nonclinical studies for BUP, NLX or the 
combination appear to be necessary to support a 505(b)(2) application.  The Division 
also provided guidance regarding acceptable levels of impurities, impurities with 
structural alerts containing α,β−unsaturated ketones and excipients. The issue of 
increased bioavailability as compared to the referenced product which could lead to 
possibly misleading exposure margins in the product labeling was also discussed at the 
PIND meeting.  The new IND was submitted in April 2011 and the proposed clinical 
protocol was allowed to proceed.  In June of 2011 the Applicant submitted a meeting 
request to discuss CMC and nonclinical questions.  The Division provided guidance on 
the specific drug product formulation and impurity issues in writing and the meeting was 
cancelled.  A PreNDA meeting was held in July 2012.  Further guidance was provided 
to the Applicant regarding the appropriate exposure margins for the product labeling.  
The boilerplate pre-NDA comments were also given to the Applicant.    
 

3 Studies Submitted 
No nonclinical studies were required or submitted with NDA 204242. 
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4 Pharmacology 

4.1 Primary Pharmacology 
Buprenorphine is a synthetic opioid agonist that is 10-20 times more potent than 
morphine with a very long duration of action.  It acts as a partial mu opioid receptor 
agonist and a kappa opioid receptor antagonist.  Naloxone is a nonspecific opioid 
receptor antagonist.  At low doses BUP produces sufficient agonist effect to enable 
opioid-addicted individuals to discontinue the misuse of opioids without experiencing 
withdrawal symptoms.  The NLX component of the formulation serves to attempt to 
prevent abuse of the product.  Naloxone is rapidly metabolized via the oral and 
sublingual routes resulting in low bioavailability, however, with parenteral administration, 
as in an abuse situation, the NLX is bioavailable to block the effects of BUP and induce 
withdrawal symptoms in an opioid tolerant person. 

4.2 Secondary Pharmacology 
The secondary pharmacologic effects of a mu opioid agonist such as BUP include 
dysphoria, euphoria, and sedation.   

4.3 Safety Pharmacology 
The CNS effects of BUP are well-known and extensive clinical experience exists with 
both BUP and NLX.  No new safety pharmacology studies were conducted for NDA 
204242. 
 

5 Pharmacokinetics/ADME/Toxicokinetics 
No new PK studies were submitted for NDA 204242.  Based on literature, the major 
metabolic pathway of BUP in human is via N-dealkylation by CYP3A4 to nor-BUP 
(Kobayashi K, et al., 1998). The bioavailability of the NLX component of Zubsolv by the 
sublingual route is very low.  The NLX is included in the formulation in order to deter 
abuse of Zubsolv by parenteral routes. 

6 General Toxicology 
No general toxicology studies were conducted for NDA 204242. 
 

7 Genetic Toxicology 
No genetic toxicology studies were conducted for NDA 204242.  Genetic toxicology 
studies with BUP and the BUP/NLX combination from the label of the referenced 
product are described in the Zubsolv product label.   
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On initial overview of the NDA/BLA application for filing:  
  

 
 

Content Parameter 
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Comment 
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
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X  

 

 
2 

 
Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin?  

X 
  

 
 

 
3 

 
Is the pharmacology/toxicology section 
legible so that substantive review can 
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Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)? 
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If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
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X  
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Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route? 

X  
 

 
 

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations? 

  
X 

Not applicable.  No studies are required for 
approval and none were submitted. 
 

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

X  
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