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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 206628 are owned by HQ Specialty Pharma Corp or are 
data for which HQ Specialty Pharma Corp has obtained a written right of reference.
Any information or data necessary for approval of NDA 206628 that HQ Specialty 
Pharma Corp 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 
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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 NDA 206628.
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1 Executive Summary

1.1 Introduction

The Applicant is submitting NDA 206638 via the 505(b)(2) regulatory pathway with 
Precedex® (NDA 21038) as the referenced product.  The proposed product is not a 
generic product because two preservatives, namely methylparaben and propylparaben, 
were added to the drug product formulation.  The Applicant is relying on the Agency’s 
previous findings of safety and the relevant pharmacology, pharmacokinetics, and 
toxicology information in the label of the referenced product.  

1.2 Brief Discussion of Nonclinical Findings

There were no nonclinical pharmacology or toxicology studies submitted in support of 
this NDA application.  The excipients in the aqueous dexmedetomidine HCl injection 
formulation can be found in equal or higher amounts in approved intravenous aqueous 
products and do not pose any novel toxicologic concerns.  All impurities in the drug 
substances and degradants in the drug product are controlled at acceptable levels and 
within the range of the referenced drug product, with the exception of  

 is controlled at a specification of % of the total amount of 
preservatives, which is deemed acceptable because this compound is a significant 
metabolite of the paraben preservatives.  

A post-marketing requirement will be requested to conduct a leachables assessment of 
Dexmedetomidine HCl Injection and its container closure system over the course of 
stability.  This leachables assessment is deemed acceptable as a PMR because the 

 stopper  is used in several FDA-approved aqueous injectable drug 
products and the submitted extractables data do not raise any significant cause for 
concern.

1.3 Recommendations

1.3.1 Approvability

From a pharmacology toxicology perspective, NDA 206628 may be approved with a 
post-marketing requirement.

1.3.2 Additional Non Clinical Recommendations

The following nonclinical study is recommended as a post-marketing requirement 
(PMR) should this NDA be approved:

Conduct an adequate leachable safety assessment for your drug product and container 
closure system. This assessment must include leachable data from long-term stability 
studies (taking into consideration the proposed shelf-life) to determine if the 
identified/specified extractables also leach into the drug product over time, and a 
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Teratogenic effects were not 
observed in rats following 
subcutaneous administration of 
dexmedetomidine during the period 
of fetal organogenesis (from 
gestation day 5 to 16) with doses up 
to 200 mcg/kg (representing a dose 
approximately equal to the 
maximum recommended human 
intravenous dose based on body 
surface area) or in rabbits following 
intravenous administration of 
dexmedetomidine during the period 
of fetal organogenesis (from 
gestation day 6 to 18) with doses up 
to 96 mcg/kg (representing 
approximately half the human 
exposure at the maximum 
recommended dose based on plasma 
area under the time-curve 
comparison). However, fetal 
toxicity, as evidenced by increased 
post-implantation losses and reduced 
live pups, was observed in rats at a 
subcutaneous dose of 200 mcg/kg. 
The no-effect dose in rats was 20 
mcg/kg (representing a dose less 
than the maximum recommended 
human intravenous dose based on a 
body surface area comparison). In 
another reproductive toxicity study 
when dexmedetomidine was 
administered subcutaneously to 
pregnant rats at 8 and 32 mcg/kg 
(representing a dose less than the 
maximum recommended human 
intravenous dose based on a body 
surface area comparison) from 
gestation day 16 through weaning, 
lower offspring weights were 
observed. Additionally, when 
offspring of the 32 mcg/kg group 
were allowed to mate, elevated fetal 
and embryocidal toxicity and 
delayed motor development was 
observed in second generation 
offspring.

8.2  Lactation

[INSERT RISK SUMMARY]

It is not known whether 
dexmedetomidine hydrochloride is 
excreted in human milk. Radio-
labeled dexmedetomidine 
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administered subcutaneously to 
lactating female rats was excreted in 
milk. Because many drugs are 
excreted in human milk, caution 
should be exercised when 
dexmedetomidine hydrochloride is 
administered to a nursing woman.

13  NONCLINICAL 
TOXICOLOGY

13.1  Carcinogenesis, Mutagenesis, 
Impairment of Fertility
Animal carcinogenicity studies have 
not been performed with 
dexmedetomidine.
Dexmedetomidine was not 
mutagenic in vitro, in either the 
bacterial reverse mutation assay 
(E. coli and 
Salmonella typhimurium) or the 
mammalian cell forward mutation 
assay (mouse lymphoma). 
Dexmedetomidine was clastogenic 
in the in vitro human lymphocyte 
chromosome aberration test with, 
but not without, rat S9 metabolic 
activation. In contrast, 
dexmedetomidine was not 
clastogenic in the in vitro human 
lymphocyte chromosome aberration 
test with or without human S9 
metabolic activation. Although 
dexmedetomidine was clastogenic in 
an in vivo mouse micronucleus test 
in NMRI mice, there was no 
evidence of clastogenicity in CD-1 
mice. 
Fertility in male or female rats was 
not affected after daily subcutaneous 
injections of dexmedetomidine at 
doses up to 54 mcg/kg (less than the 
maximum recommended human 
intravenous dose on a mcg/m2 basis) 
administered from 10 weeks prior to 
mating in males, and 3 weeks prior 
to mating and during mating in 
females.

13  NONCLINICAL 
TOXICOLOGY

13.1  Carcinogenesis, Mutagenesis, 
Impairment of Fertility
Carcinogenesis:  Animal 
carcinogenicity studies have not 
been performed with 
dexmedetomidine.

Mutagenesis:  Dexmedetomidine 
was not mutagenic in vitro, in either 
the bacterial reverse mutation assay 
(E. coli and 
Salmonella typhimurium) or the 
mammalian cell forward mutation 
assay (mouse lymphoma). 
Dexmedetomidine was clastogenic 
in the in vitro human lymphocyte 
chromosome aberration test with, 
but not without, rat S9 metabolic 
activation. In contrast, 
dexmedetomidine was not 
clastogenic in the in vitro human 
lymphocyte chromosome aberration 
test with or without human S9 
metabolic activation. Although 
dexmedetomidine was clastogenic in 
an in vivo mouse micronucleus test 
in NMRI mice, there was no 
evidence of clastogenicity in CD-1 
mice. 

Impairment of Fertility:  Fertility in 
male or female rats was not affected 
after daily subcutaneous injections 
of dexmedetomidine at doses up to 
54 mcg/kg (less than the maximum 
recommended human intravenous 
dose on a mcg/m2 basis) 
administered from 10 weeks prior to 
mating in males, and 3 weeks prior 
to mating and during mating in 
females.

No changes from the 
referenced product, 
Precedex®.  Headers were 
added to assist the reader.
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13.2  Animal Pharmacology and/or 
Toxicology
There were no differences in the 
adrenocorticotropic hormone 
(ACTH)-stimulated cortisol 
response in dogs following a single 
dose of dexmedetomidine compared 
to saline control. However, after 
continuous subcutaneous infusions 
of dexmedetomidine at 3 mcg/kg/hr 
and 10 mcg/kg/hr for one week in 
dogs (exposures estimated to be 
within the clinical range), the 
ACTH-stimulated cortisol response 
was diminished by approximately 
27% and 40%, respectively, 
compared to saline-treated control 
animals indicating a dose-dependent 
adrenal suppression.

13.2  Animal Pharmacology and/or 
Toxicology
There were no differences in the 
adrenocorticotropic hormone 
(ACTH)-stimulated cortisol 
response in dogs following a single 
dose of dexmedetomidine compared 
to saline control. However, after 
continuous subcutaneous infusions 
of dexmedetomidine at 3 mcg/kg/hr 
and 10 mcg/kg/hr for one week in 
dogs (exposures estimated to be 
within the clinical range), the 
ACTH-stimulated cortisol response 
was diminished by approximately 
27% and 40%, respectively, 
compared to saline-treated control 
animals indicating a dose-dependent 
adrenal suppression.
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an additional risk for adverse toxicities when dexmedetomidine is used under normal 
therapeutic conditions.

Figure 1.  Metabolic Routes for Parabens in Humans 

Container Closure System
The container closure system consists of a glass vial (two sizes 5 mL and 10 mL), 20 
mm  rubber stopper and a 200 mm aluminum over seal (see Sponsor’s 
Table below).

In the NDA submission the Sponsor, stated the components of the container closure 
system was chosen because they are conventional, widely used for storage of 
parenteral products.  This reviewer notes that the rubber stopper is also 
found in several FDA approved aqueous intravenous drug products.
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2.6 Proposed Clinical Population and Dosing Regimen

The Applicant plans to pursue one of two indications that are approved for the 
referenced product, Precedex®, which is sedation of non-intubated patients prior to 
and/or during surgical and other procedures. The proposed clinical population is non-
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intubated patients who require sedation prior to and/or during surgical and other 
procedures.  

The dosing regimen for the indication is summarized below:

Figure 2.  Dosage Information in the Proposed Label

INDICATION DOSAGE AND ADMINISTRATION

Initiation of 
Procedural Sedatio

Maintenance of 
Procedural Sedatio

2.7 Regulatory Background

This is a 505(b)(2) application referencing the Agency’s previous findings of safety and 
efficacy to Precedex® (NDA 21038).

A preIND meeting with the Applicant under IND 119008 was scheduled for September 
24, 2013.  However the meeting was cancelled at the request of the Sponsor as the 
Division’s preliminary comments did not require further clarification or discussion.  
Excerpts of the nonclinical comments that were communicated to the Sponsor are 
shown below:

3. Does the FDA concur with the difference in packaging material, which has been 
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previously approved for other products, will not require additional nonclinical studies to 
support the filing and review for approvability of HQ Dexmedetomidine HCl  
Injection NDA?

FDA Response: No, we cannot agree at this time that additional nonclinical studies 
for the injection formulation will not be required, since safety information 
regarding the new container closure system was not provided in the meeting 
package. You will need to provide adequate support from the use of these container 
closure systems in approved aqueous drug products. Otherwise, submit information 
on potential leachables and extractables for your drug products as soon as it is 
available so that, if necessary, the Agency can provide additional guidance on what 
qualification studies may be required for the NDA submission.

4. Is the proposed nonclinical approach based up the review of the data from published 
literature, reference to FDA’s previous determination of nonclinical safety and efficacy 
by reference to the Precedex Injection NDA 021038, sufficient to support a 505(b)(2) 
NDA filing for HQ’s proposed Dexmedetomidine Hydrochloride Injection, for the 
proposed indication?

FDA Response: Yes, your nonclinical approach based upon published literature and 
reference to the Agency’s previous determination of safety and efficacy of the 
referenced drug appears sufficient to support a 505(b)(2) NDA filing for your drug 
product. However, additional nonclinical data may be necessary to support the 
safety of the drug product formulation. Your NDA must include adequate 
information to support the safety of the drug substance impurities, drug product 
degradants, and the safety of the container closure system via an appropriate 
extractables and leachables safety assessment (see additional comments below).

5. Does the FDA agree that the proposed levels of  will not 
require additional nonclinical studies for approvability of HQ Dexmedetomidine HCl 
Pharmacy Bulk Solution NDA?

FDA Response: We agree additional nonclinical qualification studies are not 
required provided the level of  does not exceed 1% in the 
drug product (see additional comment #2 below). However, any impurity or 
degradation product that exceeds ICH thresholds as per ICH Q3A(R2), ICH 
Q3B(R2) must be adequately qualified for safety or be demonstrated to be within 
the specifications of the referenced drug used for approval through the 505(b)(2) 
pathway. Guidance for Industry: Q3A Impurities in New Drug Substances, available 
at
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati
on/Guidances/ucm073385.pdf
Guidance for Industry: Q3B (R2) Impurities in New Drug Products, available at
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati
on/Guidances/ucm073389.pdf

3.0 Additional Comments

1. For your NDA submission: 
a. In Module 2 of your NDA (2.6.6.8 Toxicology Written Summary/Other 
Toxicity), include a table listing the drug substance and drug product impurity 
specifications, the maximum daily exposure to these impurities based on the 
maximum daily dose of the product and how these levels compare to ICH 
Q3A(R2) and ICH Q3B(R2) qualification thresholds and determination if the 
impurity contains a structural alert for mutagenicity. Any proposed specification 
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that exceeds the qualification thresholds should be adequately justified for safety 
from a toxicological perspective and include:

i. a genetic toxicology assessment
ii. a repeat-dose toxicology study of appropriate duration to support
the proposed indication

NOTE: We may refuse to file your application if your NDA submission does 
not contain adequate safety qualification data for any identified impurity or 
degradant that exceeds the ICH qualification thresholds.

b. Provide extractables and leachables evaluations for all container closure 
components that contact the drug product solution. These evaluations should 
include specific assessments for residual monomers, solvents, polymerizers etc. 
Based on identified leachables you will need to provide a toxicological 
evaluation to determine the safe level of exposure. The approach for 
toxicological evaluation of the safety of leachables must be based on good 
scientific principles and take into account the specific container closure system 
drug product formulation, dosage form, route of administration, and dose 
regimen. As many residual monomers are known genotoxic agents, your safety 
assessment must take into account the potential that these leachables may either 
be known or suspected highly reactive and/or genotoxic compounds. The safety 
assessment should be specifically discussed in Module 2.6.6.8 (Toxicology 
Written Summary/Other Toxicity) of the NDA submission. For your 
toxicological risk assessment, any leachable that contains a structural alert for 
mutagenicity should not exceed 1.5 mcg/day total daily exposure or be 
adequately qualified for safety. A toxicological risk assessment should be 
provided for any non-genotoxic leachable that exceeds 5 mcg/day. The risk 
assessment should be based on the levels of leachables detected in long-term 
stability samples that include any intended secondary container closure 
system(s) unless otherwise justified.

For reference in how to design an extractables and leachables study, we refer 
you to the following PQRI publication:
http://www.pqri.org/pdfs/LE_Recommendations_to_FDA_09-29-06.pdf.

3 Studies Submitted

There were no nonclinical studies submitted in this NDA.

4 Pharmacology

There were no primary, secondary or safety pharmacology studies with 
dexmedetomidine submitted in this NDA.

5 Pharmacokinetics/ADME/Toxicokinetics

There were no pharmacokinetic, ADME, or toxicokinetic studies/data with 
dexmedetomidine submitted in this NDA.

6 General Toxicology
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There were no general toxicology studies with dexmedetomidine submitted in this NDA.  

7 Genetic Toxicology

There were no genetic toxicology studies with dexmedetomidine submitted in this NDA.  
The following information on the genetic toxicology (mutagenesis) of dexmedetomidine 
is from the referenced Precedex® label (Hospira, November 2014):

Dexmedetomidine was not mutagenic in vitro, in either the bacterial reverse mutation assay (E. coli and 
Salmonella typhimurium) or the mammalian cell forward mutation assay (mouse lymphoma).  
Dexmedetomidine was clastogenic in the in vitro human lymphocyte chromosome aberration test with, but 
not without, rat S9 metabolic activation.  In contrast, dexmedetomidine was not clastogenic in the in vitro
human lymphocyte chromosome aberration test with or without human S9 metabolic activation.  Although 
dexmedetomidine was clastogenic in an in vivo mouse micronucleus test in NMRI mice, there was no 
evidence of clastogenicity in CD-1 mice.

8 Carcinogenicity

As the proposed drug product is for acute use, a carcinogenicity evaluation with 
dexmedetomidine is not required.  The following information on the carcinogenicity of 
dexmedetomidine is from the referenced Precedex® label (Hospira, November 2014):

Animal Carcinogenicity studies have not been performed with dexmedetomidine.

9 Reproductive and Developmental Toxicology

There were no fertility studies with dexmedetomidine submitted in this NDA.  The 
following information on the impairment of fertility of dexmedetomidine is from the 
referenced Precedex® label (Hospira, November 2014):

Fertility in male or female rats was not affected after daily subcutaneous injections of dexmedetomidine at 
doses up to 54 mcg/kg (less than the maximum recommended human intravenous does on a mcg/m2 basis) 
administered from 10 weeks prior to mating in males, and 3 weeks prior to mating and during mating in 
females.

There were no further reproductive and developmental toxicology studies with 
dexmedetomidine submitted in this NDA.  The following information on the reproductive 
and developmental toxicology of acetaminophen is from the pregnancy section of the 
referenced Precedex® label (Hospira, November 2014):

Pregnancy Category C
There are no adequate and well-controlled studies of Precedex use in pregnant women. In 
an in vitro human placenta study, placental transfer of dexmedetomidine occurred. In a 
study in the pregnant rat, placental transfer of dexmedetomidine was observed when 
radiolabeled dexmedetomidine was administered subcutaneously. Thus, fetal exposure 
should be expected in humans, and Precedex should be used during pregnancy only if the 
potential benefits justify the potential risk to the fetus.

Teratogenic effects were not observed in rats following subcutaneous administration of
dexmedetomidine during the period of fetal organogenesis (from gestation day 5 to 16) 
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with doses up to 200 mcg/kg (representing a dose approximately equal to the maximum 
recommended human intravenous dose based on body surface area) or in rabbits 
following intravenous administration of dexmedetomidine during the period of fetal 
organogenesis (from gestation day 6 to 18) with doses up to 96 mcg/kg (representing 
approximately half the human exposure at the maximum recommended dose based on 
plasma area under the time-curve comparison). However, fetal toxicity, as evidenced by
increased post-implantation losses and reduced live pups, was observed in rats at a 
subcutaneous dose of 200 mcg/kg. The no-effect dose in rats was 20 mcg/kg 
(representing a dose less than the maximum recommended human intravenous dose based 
on a body surface area comparison).  In another reproductive toxicity study when 
dexmedetomidine was administered subcutaneously to pregnant rats at 8 and 32 mcg/kg 
(representing a dose less than the maximum recommended human intravenous dose based 
on a body surface area comparison) from gestation day 16 through weaning, lower 
offspring weights were observed.  Additionally, when offspring of the 32 mcg/kg group 
were allowed to mate, elevated fetal and embryocidal toxicity and delayed motor 
development was observed in second generation offspring.

10 Special Toxicology Studies

There were no special toxicology studies with dexmedetomidine submitted in this NDA.  

11 Integrated Summary and Safety Evaluation

There were no new toxicology studies submitted or required to support this NDA as the 
drug product is identical to the referenced product with the exception of two excipients, 
methylparaben and propylparaben, which were added to the drug product formulation 
as preservatives.  These excipients are not novel excipients as they exist in FDA 
approved injectable aqueous drug products at comparable concentrations and 
maximum total daily intake.  The drug substance and drug product specifications are
acceptable.  

An extractables/leachables assessment was not included in the initial NDA submission 
and as a result the Division requested this assessment in an Information Request.  The 
Sponsor responded and provided extractables data under three extraction conditions, 
water, water pH 3, and isopropanol.  A risk assessment was conducted on those 
extractable compounds that exceeded a daily intake level of 5 mcg/day and it was noted 
that none of these detected compounds contained structural alerts.  These extractables 
were associated with daily intake levels of less than  mcg/day, which is an acceptable 
intake level for a mutagenic impurity.  It is also noted that the same  stopper are 
used in FDA-approved intravenous drug products.  Therefore by taking a weight-of-
evidence approach, the lack of leachable profile does not appear to be an approval 
issue for this NDA but it is recommended that a leachables assessment on stability 
samples be requested as a Postmarketing Requirement.

Taken together, from a nonclinical pharmacology toxicology perspective, this application 
may be approved with the recommended PMR.
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NEWTON H WOO
02/06/2015

RICHARD D MELLON
02/06/2015
I concur with Dr. Woo's recommendation that from a nonclinical pharmacology toxicology
perspective, NDA 206628 may be approved.  I also concur with the recommended PMR and
labeling adjustments.
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
NDA/BLA or Supplement

File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
010908

NDA/BLA Number: 206628 Applicant: HQ Specialty Pharma Stamp Date: May 12, 2014

Drug Name: 
Dexmedetomidine

NDA/BLA Type: NDA

On initial overview of the NDA/BLA application for filing:

Content Parameter Yes No 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 
begin?  

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 
begin? 

X

4 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)?

X

505(b)(2)

5 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 
intentionally and by desire of the FDA).

505(b)(2)

6 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?

505(b)(2)

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?

505(b)(2)

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

X
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File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
010908

Content Parameter Yes No Comment
9 Are the proposed labeling sections relative 

to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57?

X

505(b)(2)

10 Have any impurity – etc. issues been 
addressed?   (New toxicity studies may not 
be needed.)

X

11 Has the applicant addressed any abuse 
potential issues in the submission? X

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted?

N/A

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE?       YES

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant.

N/A

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

None.

Reviewing Pharmacologist Date

Team Leader/Supervisor Date
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