
 CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

218158Orig1s000 
 
 

NON-CLINICAL REVIEW(S) 



1

PHARMACOLOGY/TOXICOLOGY MEMORANDUM

Date: February 27, 2024
Application number: 218158
Supporting document/s: 1, 20
Applicant’s letter date: SDN 1: 5-4-2023

SDN 20: 2-26-2024
Product: Clobetasol Propionate Ophthalmic Nanosuspension, 

0.05% (APP13007)

Subject: Updated scientific bridge to support the 505(b)(2) 
application

Reviewer: Maria I Rivera, PhD
Supervisor/Team Leader: Kimberly Hatfield, PhD
Project Manager: Kalesha Grayson

Memo/ Summary Statement

In the latter part of the review cycle, the 505(b)(2) committee concluded that the 
initial scientific bridge strategy for this application using a nonclinical bridge to the Listed 
Drug (LD) Temovate via comparison of APP13007 to the non-US comparator product 

, was unacceptable. As such, the Agency sent an Information Request (e-
mail dated 2-22-2024) to the Applicant stating the following: 

“Your 505(b)(2) NDA for clobetasol propionate ophthalmic suspension 0.05% 
relies on FDA’s finding of nonclinical safety for Fougera’s NDA 19323, Temovate 
(clobetasol propionate) topical ointment. Temovate topical ointment is listed in FDA’s 
Orange Book as discontinued from marketing (not for reasons of safety and/or 
effectiveness). To justify reliance of your proposed product on FDA’s nonclinical safety 
findings for Temovate, you conducted a nonclinical relative bioavailability study 
comparing your product to  a non-US-approved 
topical clobetasol propionate ointment product.

A 505(b)(2) applicant relying on FDA’s finding of safety and/or effectiveness for a 
listed drug must establish that such reliance is scientifically appropriate and must submit 
data necessary to support any aspects of the proposed drug product that represent 
modifications to the listed drug relied upon. To demonstrate that such reliance is 
scientifically justified, a 505(b)(2) applicant should establish a “bridge” (e.g., via 
comparative bioavailability data) using the relied-upon listed drug approved under 
section 505(c) of the FD&C Act, or a listed drug approved in an abbreviated new drug 
application (ANDA) under section 505(j) of the FD&C Act that references the relied-
upon listed drug. The drug product marketed under the name  has 
not been approved under section 505(c) or (j) of the FD&C Act and is, therefore, not a 
listed drug within the statutory meaning.
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Therefore, the data from the study that compares your ophthalmic drug product 
to a non-US-approved product, are not adequate to bridge to and, 
therefore, justify reliance on FDA’s finding of nonclinical safety for Temovate. As such 
data are not adequate, information to justify reliance of your product on Temovate is 
needed for approval of your application.

You may be able to justify reliance on FDA’s finding of nonclinical safety for 
Temovate topical ointment by establishing a scientific bridge based on a comparison of 
the AUC and Cmax for your proposed product established in your PK study, CPN-102, 
to the AUC and Cmax identified in the published literature for Temovate topical ointment 
(e.g., the 2008 publication by Kimball et al).”

Applicant response to the IR

The Applicant response to the IR was received on 2-26-2024 (SDN 20). Based 
on the Agency’s recommendation, the Applicant compared the plasma exposure data of 
clobetasol propionate obtained from clinical Study CPN-102 following ocular 
administration of APP13007 (clobetasol propionate ophthalmic suspension 0.05%) to 
data from the paper by Kimball et al1 following dermal application of Temovate ointment 
0.05%, the LD.

Summary statistics of Cmax and AUC values of clobetasol propionate were 
compared between APP13007 and the LD (Temovate ointment 0.05%) as shown in 
Applicant’s Table 1 (copied below).

Applicant’s Conclusions:
• Following ophthalmic administration of APP13007 twice daily, plasma 

concentrations of clobetasol propionate are mostly non-quantifiable, and if 
quantifiable they are minimal using a very sensitive bioanalytical method. No 

1 Kimball AB et. al., 2008, J Am Acad Dermatol 59(3):448-454.
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accumulation of clobetasol propionate concentration in plasma is expected after 
multiple doses.

• The Cmax and AUC values of clobetasol propionate following ocular 
administration of APP13007 twice daily are substantially (up to 6- and 23-fold, 
respectively) lower than those following dermal application of Temovate ointment 
0.05% at a clinically relevant dose.

• These clinical pharmacokinetic data justify the reliance on FDA’s finding of 
nonclinical safety for Temovate ointment 0.05% by establishing a scientifically 
valid bridge.

Reviewer’s Conclusions:
• Clinical Pharmacology team confirmed the human PK comparison is acceptable 

(see Clin Pharm team memo). 
• Pharm/Tox team agrees that the updated bridge is acceptable.  
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DEPARTMENT OF HEALTH & HUMAN SERVICES             Food and Drug Administration

PHARMACOLOGY/TOXICOLOGY 
LABELING REVIEW

NDA #:  218158
Supporting Document(s): 1 

Submit Date: 5-4-2023
Received Date: 5-4-2023

PDUFA Goal Date: 3-4-2024
Established/Proper Name Clobetasol Propionate Ophthalmic Nanosuspension, 

0.05%
(Proposed) Trade Name  (clobetasol propionate ophthalmic 

nanosuspension, 0.05%)
Pharmacologic Class Corticosteroid

Code name APP13007
Applicant Formosa Pharmaceuticals Inc. (Formosa Pharma)

Dosage form Eye-drop of aqueous suspension
Applicant proposed Dosing 

Regimen
One drop in the affected eye twice daily (BID) 
beginning the day after surgery and continuing 
throughout the first 2 weeks of the post-operative 
period

Applicant Proposed 
Indication(s)/Population(s)

Treatment of post-operative inflammation and pain in 
patients following ocular surgery

Introduction

Formosa Pharmaceuticals Inc. (Formosa Pharma) has submitted a 505(b)(2) 
NDA for APP13007 (Clobetasol Propionate Ophthalmic Nanosuspension, 0.05%). 
Formosa Pharma is seeking FDA’s approval for marketing this prescription drug product  
for the treatment of post-operative inflammation and pain in patients following ocular 
surgery.

Clobetasol propionate is a synthetic corticosteroid that is FDA approved as a 
dermal ointment, cream, or shampoo for the treatment of inflammatory and pruritic 
manifestations of corticosteroid-responsive dermatoses. However, clobetasol 
propionate has not been previously approved for ophthalmic use. Temovate® Ointment 
0.05%, the listed drug (LD) for this 505(b)(2) NDA, was originally approved in 1985 and 
remained on the market in the USA until 2015. The product was withdrawn for reasons 
other than safety or efficacy.

In this NDA, the Applicant has completed two GLP (14-day and 28-day) toxicology 
studies with ocular administration of APP13007. The Applicant is relying on the existing 
information in Sections 8.1 Pregnancy, 8.2 Lactation, and 13.1 Carcinogenesis, 
Mutagenesis, and Impairment of Fertility of the LD label.
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resulted in fetotoxicity at the 
highest dose tested (1 mg/kg) 
and teratogenicity at all dose 
levels tested down to 0.03 
mg/kg. These doses are 
approximately 1.4 and 0.04 
times, respectively, the human 
topical dose of TEMOVATE 
Cream and Ointment. 
Abnormalities seen included cleft 
palate and skeletal 
abnormalities.

In rabbits, clobetasol propionate 
was teratogenic at
doses of 3 and 10 mcg/kg. 
These doses are approximately 
0.02 and 0.05 times, 
respectively, the human topical 
dose of TEMOVATE Cream and 
Ointment. Abnormalities seen 
included cleft palate, 
cranioschisis, and other skeletal 
abnormalities.

There are no adequate and well-
controlled studies of the 
teratogenic potential of 
clobetasol propionate in 
pregnant women.

TEMOVATE Cream and 
Ointment should be used
during pregnancy only if the 
potential benefit justifies the 
potential risk to the fetus.
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8.2 Lactation

Systemically administered 
corticosteroids appear in human 
milk and could suppress growth, 
interfere with endogenous 
corticosteroid
production, or cause other 
untoward effects, it is
not known whether topical 
administration of corticosteroids 
could result in sufficient systemic 
absorption to produce detectable 
quantities in human milk. 
Because many drugs are 
excreted in human milk, caution 
should be exercised when 
TEMOVATE Cream or Ointment 
is administered to a nursing 
woman.

12.1 Mechanism of Action

Like other topical corticosteroids, 
clobetasol propionate has anti-
inflammatory, antipruritic, and 
vasoconstrictive properties. The 
mechanism of the anti-
inflammatory activity of the 
topical steroids, in general, is 
unclear. 
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However, corticosteroids are 
thought to act by the induction of 
phospholipase A2 inhibitory 
proteins, collectively called 
lipocortins. It is postulated that 
these proteins control the 
biosynthesis of potent mediators 
of inflammation such as 
prostaglandins and leukotrienes 
by inhibiting the release of their 
common precursor, arachidonic 
acid. Arachidonic acid is 
released from membrane 
phospholipids by phospholipase 
A2.
13.1 Carcinogenesis,
Mutagenesis, Impairment of
Fertility

Long-term animal studies have 
not been performed to evaluate 
the carcinogenic potential of 
clobetasol propionate.

Studies in the rat following 
subcutaneous administration at 
dosage levels up to 50 mcg/kg 
per day revealed that the 
females exhibited an increase in 
the number of resorbed embryos 
and a decrease in the number of 
living fetuses at the highest 
dose.

Clobetasol propionate was non-
mutagenic in 3 different test 
systems: the Ames test, the 
Saccharomyces cerevisiae gene 
conversion assay, and the E. coli 
B WP2 fluctuation test.
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Exposure Margins Calculations

Intended human dose, 0.05% BID 
• 0.05% BID = 0.05 mg in the affected eye (i.e., unilateral dosing)
• Based on  60 kg human body weight  = 0.00083 mg/kg, unilateral dosing 

Section 12.3 Pharmacokinetics of the proposed label states:
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for approved dermal products including Temovate® Ointment 0.05%. The animal 
data following topical ocular administration of Clobetasol Propionate Ophthalmic 
Nanosuspension, 0.05% does not allow to definitely rule out that exposure in 
some pregnant women could potentially lead to fetal adverse effects.

• In addition, it is not possible to confirm that the selected assay LLOQ represents 
a no activity level in the embryonic cell populations, which are often significantly 
more sensitive than adult cells.
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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 218158 are owned by Formosa Pharma or are data for 
which Formosa Pharma has obtained a written right of reference. Any information or 
data necessary for approval of NDA 218158 that Formosa Pharma 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 NDA 218158.
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and 4X, respectively. In a non-GLP study with APP13007 doses up to 0.1% 10X/day (0.5 
mg/day) for 7 days, no ocular adverse effects were observed. This dose is 10X the 
intended marketing dose of 0.05 mg/day (0.05% BID), although with the caveat that the 
study duration was shorter than the 14 days intended for marketing. Overall, the 
nonclinical data support the ocular safety of the intended marketing dosing regimen. 

The ocular PK studies as well as the 14-day and 28-day ocular toxicity studies in 
the rabbit showed low systemic exposure after topical ocular instillation (Cmax ≤3.47 ng/mL 
and AUC0-8h ≤8.73 nghr/mL). Despite the low systemic exposure, there were systemic 
findings. The systemic findings were for most part consistent with glucocorticoid class 
effects. Main targets included RBC, WBC, coagulation, liver, kidney, adrenals, spleen, 
lymph nodes, thymus, and skin, among others. Most findings showed complete or partial 
reversibility during the recovery period.

A systemic NOAEL was not determined in either the 14-day or 28-day ocular 
toxicity studies. As such, the lowest dose is the low-observed-adverse-effect level 
(LOAEL). At the LOAEL, the exposure margins are 7.8 and 6.5X (based on body surface 
area), 26 and 53X (based on human systemic exposure below LLOQ) and 5.8 and 11.7X 
(based on highest systemic exposure in one human subject) the intended human topical 
ocular dose (see Table 26 for further details). As most human PK samples showed levels 
below LLOQ, the exposure margins are considered supportive of systemic safety.

Several additional observations provide further support for the systemic safety of 
the intended clinical dose, from the nonclinical perspective. These include: 

 The Applicant is relying on FDA’s previous findings of safety and efficacy for the 
referenced dermal product Temovate®. A comparative PK study in the rabbit 
supports that systemic exposure after ocular administration is expected to be lower 
than that of the dermal product at clinically relevant doses. 

 Following ocular instillation of 0.05% APP13007 BID in humans, clobetasol 
propionate concentrations in plasma were generally not measurable (< 0.04 ng/mL 
LLOQ) or very low (≤0.182 ng/mL) and were rapidly eliminated. These 
concentrations are lower than peak concentrations following application of 

Temovate® Ointment 0.05% (overall range of 0.19 to 15.8 ng/mL) 
per the published information provided on Module 2.7.2.1.2, Summary of Clinical 
Pharmacology Studies). Therefore, the systemic safety profile of APP13007 in 
humans is not expected to differ from that previously established for approved 
dermal products including Temovate® Ointment 0.05%. 

 The systemic exposure observed in humans after topical ocular administration of 
0.05% APP13007 BID is below the IC50 of 3.25 ng/mL for clobetasol propionate 
binding to the human glucocorticoid receptor. This finding helps mitigate clinical 
concerns for drug-class related adverse systemic findings. 

 Per Summary information in the NDA (Module 2.5 Clinical Overview), there were 
no clinically noteworthy changes in any of the hematology or clinical chemistry 
parameters, including renal parameters and serum cortisol, following 
administration of 0.05% APP13007 BID for 21 days (Phase 2 Study CPN-201). 
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 The intended ocular dose is 71X lower than the maximal recommended weekly 
dose (50 g/week) for the approved dermal products, including Temovate® 
Ointment 0.05%.

In summary, the nonclinical data provides support for the ocular and systemic 
safety of APP13007 (Clobetasol Propionate Ophthalmic Nanosuspension, 0.05%) in the 
treatment of post-operative inflammation and pain in patients following ocular surgery at 
the intended dosing regimen for marketing.  The Pharmacology/Toxicology team 
recommends approval.

1.3 Recommendations

1.3.1 Approvability
Approval is recommended.

1.3.2 Additional Nonclinical Recommendations
None

1.3.3 Labeling
See Pharmacology/Toxicology team recommendations in a separate label review 

for this NDA. 

2 Drug Information

2.1 Drug
CAS Registry Number: 25122-46-7

Generic Name: Clobetasol Propionate

Code Name: APP13007

Chemical Name: 21-chloro-9α-fluoro-11β,17α-dihydroxy-16β-methylpregna-1,4-diene-
3,20-dione 17-propionate

Molecular Formula/Molecular Weight: C25H32ClFO5/466.97 daltons
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Structure or Biochemical Description:

Pharmacologic Class: Corticosteroid

2.2 Relevant INDs, NDAs, BLAs and DMFs
 IND 128133 (APP13007; Clobetasol Propionate Ophthalmic Nanosuspension)
 Temovate® NDAs 019322 (Clobetasol Propionate Cream, 0.05%) and 019323 

(Clobetasol Propionate Ointment, 0.05%) 
 DMFs 

2.3 Drug Formulation
Clobetasol Propionate Ophthalmic Nanosuspension, 0.05% (APP13007) is an 

eye-drop product of a nanosuspension prepared by dispersing nanomilled particles of 
clobetasol propionate with excipients in a preserved multi-dose aqueous formulation. 
The mean particle size distribution of the nanosuspension is in the range of  
nm. 

The composition of Clobetasol Propionate Ophthalmic Nanosuspension, 0.05%, 
is shown in Table 1. 
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2.5 Comments on Impurities/Degradants of Concern
No issues have been identified by CMC review that require nonclinical input. 

2.6 Proposed Clinical Population and Dosing Regimen
 Clobetasol Propionate Ophthalmic Nanosuspension, 0.05% is indicated for the 

treatment of post-operative inflammation and pain following ocular surgery.
 The recommended dosing regimen is to instill one drop into the affected eye 

twice daily (BID) beginning the day after surgery and continuing throughout the 
first 2 weeks of the post-operative period.

2.7 Regulatory Background
 Pre-IND meeting was held on 1-21-2016 (see meeting minutes filed in DARRTS 

on 2-12-2016, Germain J, and nonclinical review filed in DARRTS on 1-12-2016, 
Rivera MI). 

o Pharm/Tox team agreed that the proposed ocular toxicity and ocular PK 
studies were adequate for IND submission. 

o Pharm/Tox team agreed that the use of only one species was acceptable in 
this case based on the long history of ocular use of corticosteroids with 
known safety profile, the intended short-term duration of use, and the topical 
ocular route of administration.

o Pharm/Tox team recommended inclusion of a recovery period in the pivotal 
ocular toxicity study. 

o The standard recommendations for nonclinical requirements for a 505(b)(2) 
application were conveyed.  The Division noted that reliance on the listed 
drug would be scientifically justified if systemic exposure following 
APP13007 administration was less than that of the listed drug product.

 Initial IND submitted on 6-10-2019 (see nonclinical review filed in DARRTS on 7-
22-2019, Rivera MI).

o IND was allowed to proceed.

 End-of-Phase 2 meeting was held on 9-2-2020 (see meeting minutes filed in 
DARRTS on 9-30-20, Almoza LA, and nonclinical review filed in DARRTS on 8-
24-2020, Rivera MI). 

o Pharm/Tox team agreed that the battery of nonclinical studies appeared 
sufficient for NDA submission.

 Pre-NDA meeting was held on 10-31-2022 (see meeting minutes filed in 
DARRTS on 11-30-2022, Almoza LA)

o Pharm/Tox team reiterated that the battery of nonclinical studies appeared 
sufficient for NDA submission.

o Pharm/Tox team recommended the labeling information be primarily 
based on information pertinent to the active ingredient (vs. class labeling).
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2.8 505(b)(2)
Temovate® Ointment 0.05%, the listed drug (LD) for this 505(b)(2) NDA, 

was originally approved in 1985 and remained on the market in the USA until the 
product was withdrawn in 2015 for reasons other than safety or efficacy. To 
bridge the data of APP13007 to that of Temovate® Ointment 0.05%, the 
Applicant conducted a comparative PK study  
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3.3 Previous Reviews Referenced
 IND 128133 (30-day safety review, filed in DARRTS on 7-22-2019, Rivera MI)

4 Pharmacology
Clobetasol propionate, an analog of prednisolone, is a potent corticosteroid that 

has anti-inflammatory, antipruritic, and vasoconstrictive properties. It is considered to be 
the most potent corticosteroid compared with other corticosteroids on the market and is 
classified as a Class 1 - Superpotent corticosteroid in the USA. Clobetasol propionate 
has a high degree of glucocorticoid activity and a slight degree of mineralocorticoid 
activity.

The mechanism of the anti-inflammatory activity of topical steroids, in general, is 
unclear. However, corticosteroids are thought to act by the induction of phospholipase 
A2 inhibitory proteins, collectively called lipocortins. It is postulated that these proteins 
control the biosynthesis of potent mediators of inflammations such as prostaglandins 
and leukotrienes by inhibiting the release of their common precursor, arachidonic acid. 
Arachidonic acid is released from membrane phospholipids by phospholipase A2 
(Temovate® Package Insert). 

4.1 Primary Pharmacology
Affinity of Steroids to Glucocorticoid Receptors (Study No. AL-6269) - The in vitro 
potency of clobetasol propionate was assessed by its binding affinity to the human 
recombinant glucocorticoid receptor in comparison to other glucocorticoids. The IC50 
data (Table 3) show that clobetasol propionate is the most potent corticosteroid of the 4 
tested. The IC50 value for clobetasol propionate was 6.95 x 10-9 M, equivalent to 3.25 
ng/mL.

Table 3: Relative Potency of Corticosteroids as Determined by their IC50 Values 
to Inhibit a Radioligand Binding to Human Glucocorticoid Receptor

Source: Table 3, Module 2.6.2 Pharmacology Written Summary

Pharmacology studies included the evaluation of APP13007 in ocular 
inflammation models of uveoretinitis and paracentesis in rabbits (Table 4). These 
studies were reviewed under the initial IND. The paracentesis model is intended to 
mimic certain aspects of inflammation induced by anterior ocular surgery such as 
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 The rank order of ocular tissue distribution was comparable between 
formulations (cornea>conjunctiva>iris/ciliary body>aqueous 
humor>retina/choroid>plasma>vitreous humor). 

 When the earlier and commercial formulation at the same concentration of 
0.05% are compared for the matrices commonly evaluated (plasma, 
conjunctiva [assumed to be bulbar for the earlier formulation], and aqueous 
humor), the exposure is comparable. 

 Plasma concentration was comparable at APP13007 earlier formulation given 
at 0.1% to one eye and commercial formulation given at 0.05% to each eye.

 Overall, these data support that the results of the bridging study conducted 
with the earlier formulation are applicable to the commercial formulation. 

Single-Dose Ocular Pharmacokinetics Study in Rabbits with APP13007 
(Clobetasol Propionate Ophthalmic Nanosuspension) 0.05% Administered via 
Ocular Surface Instillation (Study # APP13007-ADME-001) – This study evaluated 
the Phase 3 clinical/commercial formulation. Male New Zealand White rabbits received 
a single bilateral ocular surface instillation of 0.05% APP13007 (50 µL per eye) and 
ocular matrices and plasma samples were collected over 24 hours postdose.

Clobetasol propionate was detected in plasma with peak concentrations (Tmax) 
observed at the first sampling timepoint of 15 minutes postdose and mean Cmax of 2.19 
ng/mL. By 8 hours postdose, most plasma samples had concentrations close to or 
below the LLOQ (0.05 ng/mL). Only 2 out of 6 samples still had minimal (close to LLOQ) 
clobetasol propionate concentrations in plasma at 12 hours postdose.

Clobetasol propionate distributed to all ocular matrices with higher concentrations 
in the cornea, conjunctiva, and iris/ciliary body and lower concentrations in 
retina/choroid/RPE, optic nerve, and vitreous. Tmax was generally observed at 15 to 30 
min postdose in all tissues, except for lens at 2-hour postdose. Concentrations of 
clobetasol propionate were generally measurable up to 12-24 hours postdose in all 
tissues except for up to 4 hours postdose in the vitreous. Half-lives (t1/2) of clobetasol 
propionate in the ocular tissues ranged from 1.72-5.42 hours, except for the lens with 
t1/2 of 15 hours. In the liquid ocular matrices, t1/2 was 1.05 hours in aqueous humor and 
could not be estimated in vitreous humor due to low concentrations.

The concentration of clobetasol propionate in plasma was lower than that in 
ocular tissues, except for the vitreous body.

The mean PK parameter estimates of clobetasol propionate in plasma and each 
of the ocular tissues evaluated are summarized in Table 5.
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Table 6: Mean Pharmacokinetic Parameters Estimates of Clobetasol Propionate in 
Rabbit Plasma following a Single Topical Ocular Instillation of Several 
Concentrations (Earlier Formulation)

Source: Table 17, NDA Module 2.6.4, Pharmacokinetics Written Summary

Aqueous humor concentrations of clobetasol propionate peaked at 30 minutes 
postdose and were quantifiable in all samples at all timepoints, slowly decreasing over 
time during the 3-hour study period (t1/2 of 1.96 to 2.46 hours) (Table 7). Tmax occurred 
at 30 minutes postdose. The increase in aqueous exposure was not dose proportional. 

Table 7: Mean Pharmacokinetic Parameter Estimates of Clobetasol Propionate in 
Rabbit Aqueous Humor following a Single Topical Ocular Instillation of Several 
Concentrations (Earlier Formulation)

Source: Table 19, NDA Module 2.6.4, Pharmacokinetics Written Summary

Conjunctiva concentrations of clobetasol propionate peaked at 15 minutes 
postdose and were quantifiable in all samples at all time points, decreasing over time 
during the 3-hour study period (t1/2 of 1.32 to 1.48 hours) (Table 8). Tmax occurred at 15 
minutes postdose. The increase in conjunctival exposure was not dose proportional. 

Table 8: Mean Pharmacokinetic Parameter Estimates of Clobetasol Propionate in 
Rabbit Conjunctiva after a Single Topical Ocular Instillation of Several 
Concentrations (Earlier Formulation)

Source: Table 21, NDA Module 2.6.4, Pharmacokinetics Written Summary
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Formulation/Vehicle: APP13007 Vehicle
Species/Strain: Japanese White Rabbit

Number/Sex/Group: 7/sex/group 

Note: Three rabbits/sex/group were maintained 
for a 4-week recovery period. 

Age: 2 to 4 months
Weight: Males: 2.21 to 2.64 kg; females: 2.40 to 2.86 kg

Satellite groups: None
Unique study design: None

Deviation from study protocol: None with an impact on data interpretation

Observations and Results
Mortality (2x/day)

None considered test article related. One high-dose female (# 66) died after the 
ERG procedure on Day 41 (during recovery). Diffuse hepatocyte vacuolation and splenic 
congestion were noted by histopathological evaluation. Per information in the Study 
Report, it was determined that the death resulted from the anesthesia performed for the 
ERG procedure.

Clinical Signs (2x/day)

No test article-related findings

Body Weights (Pretreatment, Days 3, 6, 10, and 13 of dosing; Days 6, 13, 20, and 
27 of recovery)

A statistically significant decrease in mean body weight was observed in all test 
article-treated groups at ≥ Day 10 (e.g., 8.2 to 12.3% at Day 13, compared to saline), 
which continued through Day 13 of the recovery period. By the end of the recovery period, 
there were no significant differences in mean body weight across groups.

Feed Consumption (Pretreatment, Days 5 and 12 of dosing; Days 5, 12, 19, and 26 
of recovery)

No test article-related effects

Ophthalmoscopy (Slit lamp biomicroscopy with modified Draize scoring, 
pretreatment, Days 6 and 12 of dosing [1 to 2 hours after the final dose] and Day 
28 of recovery; indirect ophthalmoscopy, pretreatment and Day 12 of dosing and 
Day 28 of recovery) 

No test article-related effects
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Corneal Fluorescein Staining (Once pretreatment, Day 12 at ~1 to 2 hours after the 
final dose and Day 28 of recovery)

No test article-related effects

Tonometry (Pretreatment and once on Day 11 of dosing [after the final dose] and 
Day 26 of recovery)

No test article-related effects

Full-field Electroretinography (ffERG) (Pretreatment and on Day 10 of dosing and 
Day 27 of recovery; scotopic; luminescence intensity: 

The data showed no test article-related effects in a-wave, b-wave, and oscillatory 
potentials amplitude and latency. However, the ERG evaluation was limited as only one 
white light stimuli under dark adaptation was evaluated. 

Reviewer’s comments: An Information Request was sent to the Applicant for clarification 
following review of the Study Report under the initial IND. The response was received 
under IND 128133 SDN 8, 2-7-2020, Module 1.11.1.  The Sponsor did not provide any 
new details that could help understand or evaluate the adequacy of the ERG assay. 
However, as no adverse retinal effects were noted microscopically or in any other ocular 
endpoints, the ERG analysis limitations are not considered to have an impact on risk 
assessment.

Hematology and Coagulation (Pretreatment and once on Day 9 of dosing and Day 
25 of recovery)

Compared to the saline control, RBC and WBC parameters were affected (Table 
11). APTT was decreased at all test article doses. No significant changes were observed 
between saline and vehicle control. 
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Table 11: Mean Hematology Changes – 2-Week Ocular Toxicity Rabbit Study

Source: Excerpt from NDA Table 2.6.7.7A, Module 2.6.7. Toxicology Tabulated Summary

Statistically significantly low leukocyte count in high-dose females and low 
lymphocyte counts at all doses in females were still observed on Day 25 of recovery.  

Clinical Chemistry (Pretreatment and once on Day 9 of dosing and Day 25 of 
recovery)

Compared to the saline control, several parameters were affected (Table 12).  
Statistically significant increases in mean globulin (12% to 17%) and glucose (9% to 12%) 
were noted in females in all test article-treated groups, without a dose response. In males, 
mean glucose showed a statistically significant increase in the low-dose (12%) and mid-
dose (11%) only. There was a 9% increase in mean glucose at the high dose, without 
statistical significance. These findings were not considered test article-related in the Study 
Report. However, despite the lack of a dose response, based on the known effects of 
glucocorticoids in glucose levels, this reviewer believes that a test-article related effect 
cannot be totally ruled out. No significant changes were observed between saline and 
vehicle control in any parameter. The changes were not observed at recovery. 
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Table 12: Mean Clinical Chemistry Changes – 2-Week Ocular Toxicity Rabbit 
Study

Source: Excerpt from NDA Table 2.6.7.7A, Module 2.6.7. Toxicology Tabulated Summary

Urinalysis (Pretreatment, Day 8 of dosing and Day 24 of recovery)

Compared to saline control, mean total excretion of sodium was statistically 
significantly higher in high-dose males and mid-dose and high-dose females on Day 8 
(Table 13). Mean bilirubin and urobilinogen were increased in females in all test article 
dose groups on Day 8. The findings reversed during recovery. No significant changes 
were observed between saline and vehicle control. 

Table 13: Mean Urinalysis Changes – 2-Week Ocular Toxicity Rabbit Study

Source: Excerpt from NDA Table 2.6.7.7A, Module 2.6.7. Toxicology Tabulated Summary

Gross Pathology (Day after the end of dosing and recovery periods)

Test article-related changes were observed in the thymus, spleen, adrenal, liver, 
and kidney in males and/or females in test article-treated groups (Table 14).
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Table 14: Necropsy Findings – 2-Week Ocular Toxicity Rabbit Study

Source: Study Report, page 43

At the end of the recovery period, yellowish brown focus in the liver was 
observed in 1 high-dose male. Pale brown focus in both kidneys was observed in 1 low-
dose and 1 high-dose female.

Organ Weights (Adrenals, brain, epididymides, heart, kidneys, liver, 
lungs/bronchi, ovaries, pituitary, prostate, seminal vesicles, submandibular 
glands, spleen, testes, thymus, thyroid/parathyroids, and uterus)

Test article-related effects on organ weights (absolute and relative to body weight) 
included decreases in mean thymus, spleen, and adrenal weights, and increased mean 
liver and kidney weights (Table 15). 

Table 15: Organ Weight Changes – 2-Week Ocular Toxicity Rabbit Study

Source: Excerpt from NDA Table 2.6.7.7A, Module 2.6.7. Toxicology Tabulated Summary

The brain showed decreases in mean absolute weight in mid and high-dose males 
and at all doses in females. No difference was noted when corrected by body weight. 
There was no histopathological correlate. Therefore, the finding was considered of no 
toxicological relevance.

All findings were reversible during recovery.
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Histopathology

Adequate Battery: Yes

Peer Review: No

Test article-related changes were observed in the lymphatic organs (thymus, 
spleen, lymph node, lymphatic follicles in the cecum or Peyer’s patch [ileum]), liver, kidney 
adrenals, skin, pancreas, and uterus at all dose levels (Table 16). Incidence and/or 
severity of changes in these organs were generally dosing frequency dependent. 
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Table 16: Histopathology Findings at End of Treatment – 2-Week Ocular Toxicity 
Rabbit Study

Source: Study Report, page 48 

Effects on the spleen, thymus, adrenal glands, pancreas, and uterus were not 
present at recovery. In general, findings present (Table 17) showed lower incidence 
and/or severity, indicating partial recovery. Slight hemorrhage in the endometrium was 
noted in one vehicle control animal at the end of the recovery period.  
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Table 17: Histopathology Findings at End of Recovery – 2-Week Ocular Toxicity 
Rabbit Study

Source: Study Report, page 48 

As with the clinical pathology findings, these histopathological findings were for the 
most part suggestive of corticosteroid class effects and generally demonstrated 
reversibility in this study. The Applicant stated that the observed effects in the pancreas 
and uterus are not generally expected following corticosteroid administration. 

Toxicokinetics (Days 0 and 13; prior to the first dose of the day and then at 0.5, 1, 
2, 4, and 8 hours after the last dose of the day)

Clobetasol propionate was present in plasma from all test article-treated groups 
(Table 18) and at all timepoints. Cmax and AUC0-8h increased with increased dosing 
frequency. The Tmax was observed at 0.5 hours (1st timepoint evaluated) following the last 
dose. Cmax and AUC0-8h were higher on Day 13 compared to Day 1, i.e., accumulation 
with repeated dosing was observed. There were no significant sex differences. 
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Table 18: Mean Toxicokinetic Parameters - 2-Week Ocular Toxicity Rabbit Study

Source: Table 32, Module 2.6.4 Pharmacokinetics Written Summary

Dosing Solution Analysis
The test and vehicle control articles were used as supplied. Dosing solution 

stability was confirmed for up to 6 months (data submitted to IND 128133 SDN 8, 2-7-
2020, Module 1.11.1).

Study title:  A 4-Week Repeat-Dose Topical Ocular Toxicity Study of APP13007
(Clobetasol Propionate Ophthalmic Nanosuspension) with a 4-Week Recovery 
Period in New Zealand White Rabbits

Study no.:  APP13007-TOX-001; 74176B
Study report location:  Module 4.2.3.2

\\CDSESUB1\EVSPROD\nda218158\0001\m4\42-
stud-rep\423-tox\4232-repeat-dose-tox\app13007-
tox-001\app13007-tox-001.pdf

Conducting laboratory and 
location:

Date of study initiation: September 17, 2018
GLP compliance: Y

QA statement: Y
Drug, lot #, and % purity: 0.05% APP13007 (Clobetasol Propionate 

Ophthalmic Nanosuspension), lot # 
CPEOS180904, 96.5% pure

0.1% APP13007 (Clobetasol Propionate 
Ophthalmic Nanosuspension), lot # 
CPEOS180828, 90.8% pure
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The formulation used in this study is consistent 
with the clinical formulations that were used in 
the clinical studies, including CPN-201, and the 
pivotal Phase 3 studies, CPN-301 and CPN-302.

The 0.05% formulation is identical to the 
commercial formulation except for a glycerin 
content of  in the commercial 
formulation.

Key Study Findings
 There were no adverse ocular findings at any dose in any ophthalmic endpoint 

including ophthalmic exams, ocular histopathology, IOP, and ERG. 
 Despite the low systemic exposure (Cmax 0.94 to 3.14 ng/mL), a variety of drug 

class-related (glucocorticoid) systemic effects were observed. 
 These included hematological, clinical chemistry, organ weight changes, and 

gross and microscopic findings. 
 Test article-related microscopic findings were observed in the kidneys, liver, 

heart, thymus, spleen, adrenals, and mandibular lymph node. The overall 
severity ranged from minimal to moderate. The findings were mostly reversible. 

 The ocular NOAEL was the high dose (0.1% APP13007 BID or 0.1 mg/eye/day).  
 A systemic NOAEL was not determined.

Methods
Doses: 0 (placebo vehicle or saline), 0.05% 2X/day and 

0.1% 2X/day (0, 0.05 and 0.1 mg/eye/day, 
respectively)

Placebo vehicle and the test article were 
administered to the left eye only; saline (0.9% 
sodium chloride for injection) was administered 
to the right eye of placebo vehicle control 
animals; the right eye of test article-treated 
animals was untreated.

Frequency of dosing: 2X daily for 28 days (8 hours ± 30 minutes apart)
Route of administration: Topical ocular into the conjunctival sac

Dose volume: 50 µL
Formulation/Vehicle: APP13007 Vehicle

Species/Strain: New Zealand White Rabbit
Number/Sex/Group: 7/sex/group 
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Note: Three rabbits/sex/group were maintained 
for a 4-week recovery period. 

Age: Approx. 4 months
Weight: Males: 2.8 to 3.2 kg; females: 2.7 to 3.4 kg

Satellite groups: None
Unique study design: None

Deviation from study protocol: None with an impact on data interpretation

Observations and Results
Mortality (2x/day)

None

Clinical Signs (Daily; detailed clinical examination 2x/week)

No test article-related effects

Body Weights (Weekly) 

A statistically significant decrease in mean body weight was noted in males at both 
test article groups (12 to 17% in the low dose; 8 to 11% at the high dose) throughout 
recovery (Day 35 to Day 56). The decrease was not dose related. Contrary to this 
observation, there were no significant changes in mean body weight gain during recovery 
in males. However, the overall body weight gain from treatment Day -1 to 28 was 
decreased (67% at the high dose [statistically significant] and 33% at the low dose [not 
statistically significant]) and could have affected body weight during recovery. The 
Applicant considered the decrease was related to normal variation range. Because the 
decreased was present at recovery, a definite relationship to the test article is difficult to 
establish.   

  
Feed Consumption (Daily)

During treatment, food consumption was statistically significantly higher in both 
test article-treated groups in males and females at multiple timepoints. A dose-
relationship was generally observed in females. During recovery, lower mean food 
consumption was generally observed in males and females in both test article-treated 
groups with statistical significance observed at some timepoints. This lower mean 
consumption is consistent with decreased body weights seen at recovery in males. The 
Applicant considered the values were within normal biological variation.  

Ophthalmoscopy (Slit lamp biomicroscopy with Hackett-McDonald scoring and 
indirect ophthalmoscopy; once pretreatment, and ~2 hours ± 30 minutes post first 
daily dose on Days 1, 7, 14, 21, 28, 42 and 56)
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Minor conjunctival congestion (hyperemia) was observed across groups (saline, 
placebo vehicle, non-treated, and APP13007 treated eyes).  The severity in most eyes 
was graded very slight or slight. The finding was considered unrelated to the test article. 

Corneal Fluorescein Staining (Once pretreatment, and ~2 hours ± 30 minutes post 
second daily dose on Days 14, 28, and 56)

No test article-related effects

Tonometry (Pretreatment and once prior to the first daily dose on Days 7, 14, 28, 
42 and 56)

No test article-related effects

Electroretinography (ERG) (Once pretreatment and towards the end of the 
treatment [between Day 26 and 27] and recovery period [between Day 53 and 55]; 
dark-adapted animals) 

The data showed no test article-related effects. The presentation of the data was 
limited to the results from the low intensity (I=5) and high intensity (I=1) stimuli. 

Reviewer’s comments: The description of the ERG procedure states: “Animals were 
dark-adapted for at least 2 hours. Typical unprocessed, dark-adapted ERGs were 
obtained at up to five stimulus intensities increasing in 1 log unit increments from Intensity 
5 (bottom, dimmest) up to Intensity 1 (top, brightest). Stimuli were presented in order of 
increasing intensity. The ERGs at Intensity 5 and Intensity 1 were designated as the 
‘standard’ responses for quantitative analysis.”  For both stimuli conditions parameters 
included a-wave and b-wave amplitude, time to peak, and slope and A/B ratio. However, 
because only 2 stimuli were analyzed, it was not clear if this was a proper assessment of 
test article-related effects. 

An Information Request was sent to the Applicant for clarification following review 
of the Study Report under the initial IND. The response was received under IND 128133 
SDN 8, 2-7-2020, Module 1.11.1.  The Applicant’s electroretinographer explained that all 
five responses are quantitatively measured but only the data for the lowest and highest 
intensity values were included in the study report as they have been found to be the most 
relevant for diagnosis of retinal dysfunction in this protocol. 

As no adverse retinal effects were noted microscopically and no other ocular 
endpoint was affected, the response was considered acceptable. See SDN 8/SDN 13 
EoP2 nonclinical review filed in DARRTS on 8-24-2020 (Rivera MI) for further details. 
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Hematology and Coagulation (Prior to start of treatment [Day -8 to -6] and at the 
end of treatment period [Day 29] and recovery period [Day 57])

At Day 29, there was a statistically significant decrease in mean erythroid cells 
(RBC count, hemoglobin, and hematocrit) and leukocytes (WBC count, neutrophils, 
lymphocytes, and/or monocytes) (Table 19). Males showed the erythroid changes in both 
test article-treated groups, while females showed the decrease at the high dose only. 
Decreased lymphocyte counts were observed at both test article dose levels and are 
consistent with corticosteroid effects on the lymphoid system. 

Table 19: Mean Hematological Changes – 4-Week Ocular Toxicity Rabbit Study

 [g] - Anova & Dunnett: * = p < 0.05; ** = p < 0.01; *** = p < 0.001
[g1] - Kruskal-Wallis & Dunnett on Ranks
[g2] - Anova & Dunnett(Log): *** = p < 0.001
Source: Excerpts from Study Report Table 4 Hematology Summary of Means

These changes showed complete or partial reversibility at the end of the 4-week 
recovery period (Day 57).  Mean hemoglobin at both doses in males, mean lymphocytes 
and monocytes at both doses in females, and mean WBC in high-dose females showed 
statistically significant lower values. However, the mean values were generally 
comparable to baseline values. 

A statistically significant decrease in mean PT was observed at both the low and 
high dose in males (16.2% and 11.8%, respectively) and females (11.8% and 14.5%, 
respectively) on Day 29; mean APTT was increased (35.8%) in females. These changes 
were reversible (not observed at the end of the recovery period).  
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Clinical Chemistry (Prior to start of treatment [Day -8 to -6] and at the end of 
treatment period [Day 29] and recovery period [Day 57])

The mean value of several parameters showed a statistically significant change at 
both test article dose levels in both males and females (Tables 20 and 21). These 
changes were reversible (not observed at the end of the recovery period).  

Table 20: Mean Clinical Chemistry Changes in Males – 4-Week Ocular Toxicity 
Rabbit Study

[g] - Kruskal-Wallis & Dunnett on Ranks: ** = p < 0.01; *** = p < 0.001
[g1] - Anova & Dunnett: * = p < 0.05; *** = p < 0.001
[g2] - Anova & Dunnett (Log): * = p < 0.05; ** = p < 0.01
Source: Excerpts from Study Report Table 6 Clinical Chemistry Summary of Means
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Table 21: Mean Clinical Chemistry Changes in Females – 4-Week Ocular Toxicity 
Rabbit Study

[g] - Kruskal-Wallis & Dunnett on Ranks: ** = p < 0.01; *** = p < 0.001
[g1] - Anova & Dunnett: * = p < 0.05; *** = p < 0.001
[g2] - Anova & Dunnett(Log): * = p < 0.05; ** = p < 0.01
Source: Excerpts from Study Report Table 6 Clinical Chemistry Summary of Means

Analytes related to liver function, i.e., alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), cholesterol (CHOL), triglycerides (TRIG), and glucose (GLUC), 
showed mild to moderate increases which correlated with the microscopic findings noted 
in the liver. As noted in the study report, these were considered typical class effects and 
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generally due to enzyme induction, altered lipid metabolism, and gluconeogenesis/ 
glycogenolysis.

Gross Pathology (Day 29 [main animals] and Day 57 [recovery animals]) 

Enlargement and/or pale discoloration of the liver were noted in one low dose male 
and two high dose females. These findings correlated with increased liver weights and 
microscopic findings of increased glycogen, consistent with corticosteroid hepatopathy. 
The findings were not observed in recovery animals. 

Organ Weights (Adrenals, brain, eyes [with bulbar conjunctiva and optic nerve], 
heart, kidneys, liver, lungs [with trachea], ovaries, pituitary, prostate, mandibular 
salivary gland, spleen, testes, thyroid/parathyroids, and uterus)

Test article-related differences in mean organ weights were observed in kidney, 
liver, heart, thymus, spleen, and adrenal weights (absolute and relative to body weight) 
at the low and/or high dose at main necropsy (Table 22 A). At recovery necropsy, 
statistically significant differences were observed in the liver, heart, and adrenal weights 
in animals at the low and/or high dose (Table 23 B). There were macroscopic (liver) and/or 
microscopic correlates for these organ weight changes (see below). 

Table 22: Changes in Mean Organ Weight - 4-Week Ocular Toxicity Rabbit Study
A. Main Necropsy (Day 29)

Source: Study Report, page 37
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B. Recovery Necropsy (Day 57)

Source: Study Report, page 37

Histopathology
Adequate Battery: Yes

Peer Review: No

Test item-related microscopic findings were observed in the kidneys, liver, heart, 
thymus, spleen, adrenals, and mandibular lymph node (Table 23).

The microscopic findings were considered related to the pharmacological activity. 
The following is an excerpt from the Study Report: 

“The kidney findings observed were considered adverse, but were due to a unique 
sensitivity of the rabbit to corticosteroids. Kidney findings were considered adverse 
because they were indicators of glomerular injury, which is the initial injury associated 
with corticosteroid nephropathy in rabbits. The increased glycogen in the liver with 
discoloration, enlargement, and increased weights are typical of a corticosteroid 
hepatopathy and is a pharmacologic effect of corticosteroid systemic exposure. Similarly, 
the increased glycogen in the heart was due to accumulation of glycogen in myofibers as 
a pharmacologic effect of corticosteroid systemic exposure. Thymus and spleen 
decreased cellularity and decreased weights were consistent with corticosteroid effects 
on the immune system. The adrenal cortical atrophy and decreased weights were 
consistent with negative feedback on the pituitary due to systemic corticosteroid exposure 
and reduced action of adrenocorticotrophic hormone (ACTH) on the adrenal cortex.”
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Table 23: Microscopic Findings - 4-Week Ocular Toxicity Rabbit Study

A. Main Necropsy (Day 29)

B. Recovery Necropsy (Day 57)

Source: Study Report, page 40 and 41
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Toxicokinetics (Day 1: 0.25, 0.50, 1, 2, 4 and 8 hours post first daily dose and 0.25-
hour post second daily dose; Day 28: predose (prior to first daily dose), 0.25, 0.50, 
1, 2, 4 and 8 hours [immediately prior to second dose] post first daily dose and 
0.25-hour post daily second dose (i.e., 8.25 hr after the first dose) 

Clobetasol propionate was observed in plasma following topical ocular 
administration at 0.05% BID and 0.1% BID (Table 24). The mean Tmax value was slightly 
prolonged on Day 28 compared to Day 1. On Day 1, plasma clobetasol propionate 
concentrations were quantifiable up to 3.57 and 5.16 hours after the first dose of 0.05% 
and 0.1% APP13007, respectively. On Day 28, plasma clobetasol propionate 
concentrations were quantifiable for a slightly longer period than that on Day 1, up to 7.14 
and 8.00 hours postdose for the 0.05% and 0.1% dose groups, respectively.

Mean Cmax values (males and females combined) after the first dose on Day 28 
were about 2X and 2.4X higher than that on Day 1 for the low and high dose, respectively. 
The mean AUC0-8h value on Day 28 was about 3.3 X and 2.7X higher than that on Day 1 
for the low and high-dose, respectively. Overall, there was no clear dose-related increase 
in the systemic exposure (as determined by mean AUC values) to clobetasol propionate 
on Day 1 or Day 28. There were no apparent sex-related differences. 

Table 24: Clobetasol Mean Toxicokinetic Parameters - 4-Week Ocular Toxicity 
Rabbit Study

Source: Table 36, Module 2.6.4 Pharmacokinetics Written Summary
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A 7-Day Ocular Toxicity Study of Clobetasol in Rabbits (Study # 245-032; Non-
GLP; Module 4.2.3.2)

Reviewer’s comments: This non-GLP study shows that doses up to 0.1% 10X/day (0.5 
mg/day) for 7 days were well tolerated. This dose is 10X the intended marketing dose of 
0.05 mg/day (0.05% BID), although with the caveat that the study duration was shorter 
than that intended for marketing. The study was reviewed under the initial IND. 

Japanese white rabbits (Kbl:JW), 3 males per group, received daily ocular surface 
instillation of 50 μL of 0.025%, 0.05%, or 0.1% APP13007 to the left eye only at a 
frequency of 10X daily (~ 30 min apart) for 7 days. Physiological saline or APP13007 
vehicle control animals received daily ocular surface instillation of 50 μL to the left eye 
10X daily. A separate set of animals (including all dose levels) was designated for 
assessment of changes in IOP only. Ocular toxicity endpoints included slit lamp 
biomicroscopy with Draize scoring and corneal fluorescein staining, assessment of 
nictitation frequency, and IOP (prior to the start of dosing, and then twice daily [before the 
first and after the last administration]). Clinical signs and effects on body weight were also 
evaluated. 

Main Findings: 

 No adverse test article-related effects were observed in any ocular parameter, 
clinical signs, or body weight. 

 The ocular NOAEL was 0.1% 10X/day. 
 The systemic NOAEL was not determined; limited systemic toxicity parameters 

(i.e., body weight and clinical signs) were included precluding adequate safety 
assessment. 

7 Genetic Toxicology
No genotoxicity studies were conducted by the Applicant. The Applicant is relying 

on the mutagenicity information reported in the label for the LD (Temovate® Ointment, 
0.05%). 

8 Carcinogenicity
No carcinogenicity studies were conducted by the Applicant. The Applicant is 

relying on the label information from the LD (Temovate® Ointment, 0.05%). 

As noted by the Applicant, APP13007 is unlikely to pose a carcinogenic risk to 
human subjects because it does not pose a genotoxic hazard, patients will use 
APP13007 for only 14 days, and systemic concentrations of clobetasol propionate are 
low following topical ocular administration of APP13007.
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9 Reproductive and Developmental Toxicology
No reproductive and developmental toxicity studies were conducted by the 

Applicant. The Applicant is relying on the label information from the LD (Temovate® 
Ointment, 0.05%). 

10 Special Toxicology Studies
No phototoxicity studies of APP13007 were conducted by the Applicant. The 

Applicant stated that the phototoxic potential of clobetasol propionate is not described in 
the literature or in the package insert for Temovate® or other clobetasol propionate 
containing products. The Applicant also stated that the phototoxicity potential of 
APP13007 is not expected to differ from that of the LD.

Per information found online by this reviewer, clobetasol propionate maximum 
absorption occurs at 239 nm in ethanol1 and 240 nm in distilled water2. The absorption 
spectra in ethanol and water are shown in the figures below. The molar absorptivity is 
above 1,000 L mol-1 cm-1 (i.e., 1.35 X 104 L mol-1 cm-1). The cornea absorbs 
wavelengths of < 300 nM before it reaches the lens. Based on clobetasol absorption 
spectrum, the main target of clobetasol is expected to be the cornea. Findings 
consistent with phototoxicity were not observed in the ocular toxicology studies or 
reported in the clinical trials conducted for the current NDA. 

Figure 2: Absorption Spectrum of Clobetasol Propionate in Ethanol4

100 µg/mL clobetasol propionate against ethanol as a blank 

1https://www.researchgate.net/publication/315014262_Development_and_Validation_of_UV_Spectrophoto
metric_Method_for_Quantitative_Estimation_of_Clobetasol_17-Propionate

2https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjXm8jeoIqDAxV5
FFkFHSi7ChEQFnoECBIQAQ&url=https%3A%2F%2Fjournals.indexcopernicus.com%2Fapi%2Ffile%2
FviewByFileId%2F695580.pdf&usg=AOvVaw2eHBZlMdhBQELr9rvownbL&opi=89978449
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Figure 3: Absorption Spectrum of Clobetasol Propionate in Water5

(A)10 µg/mL clobetasol propionate against blank (80:20 methanol: water)
(B) Blank against distilled water

11 Integrated Summary and Safety Evaluation

APP13007 (Clobetasol Propionate Ophthalmic Nanosuspension, 0.05%) contains 
the active compound clobetasol propionate, and is an eye-drop product of a 
nanosuspension  nm particle size) prepared by dispersing nanomilled particles 
of clobetasol propionate with excipients in a preserved multi-dose aqueous formulation. 
The nanoparticles of clobetasol propionate in APP13007 are expected to efficiently 
penetrate the target tissues of the eye upon ocular surface instillation.

The ocular tissue distribution studies in rabbits showed good penetration of 
clobetasol propionate in the eye following ocular instillation of 1 drop of APP13007. The 
highest concentrations were observed in the cornea (mean Cmax = 3240 ng/g), 
conjunctiva and iris/ciliary body and much lower concentrations in the lens, and 
posterior segment of the eye (retina/choroid/RPE, optic nerve, and vitreous). 

Local ocular toxicity and systemic toxicity of APP13007 following ocular instillation 
were evaluated in the 2-week and 4-week GLP toxicology studies in albino rabbits. The 
clinical/Phase 3 formulation was used in the pivotal 4-week ocular toxicity study. An 
earlier formulation was used in the 2-week ocular toxicity study. Both nonclinical 
formulations differ in excipient content (Table 2). 

No adverse ocular findings were observed in the pivotal rabbit ocular toxicity 
studies at APP13007 doses up to 0.1% BID (4-week study) and 0.1% QID (2-week study). 
In a non-GLP study, no adverse ocular effects were noted at doses up to 0.1% 10X/day 
(0.5 mg/day) for 7 days, with the caveat that the study duration was shorter than that 
intended for marketing. The ocular NOAEL was the high dose in all studies. Overall, the 
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ocular NOAEL provides adequate exposure margins to support the human safety of the 
intended (marketing) dosing regimen of 0.05% BID for 14 days (Table 25). 

Table 25: Ocular Exposure Margins Based on NOAEL from Ocular Toxicology 
Studies

The ocular PK studies as well as the 14-day and 28-day ocular toxicity studies in 
the rabbit showed low systemic exposure after topical ocular instillation. Despite the low 
systemic exposure (Cmax ≤3.47 ng/mL and AUC0-8h ≤8.73 nghr/mL on Day 13 in the 14-
day study; Cmax ≤3.17 ng/mL and AUC0-8h ≤5.58 nghr/mL on Day 28 in the 28-day study), 
there were systemic findings. The systemic findings were for the most part consistent with 
glucocorticoid class effects, and though adverse, were considered by the Applicant to be 
“due to a unique sensitivity of the rabbit to corticosteroids”. Most findings showed 
complete or partial reversibility during the recovery period. A systemic NOAEL was not 
determined.

The key findings included the following: 

 14-day study: changes in hematology (decreased RBC and WBC 
parameters), coagulation (decreased activated partial thromboplastin time 
[APTT]), changes in clinical chemistry (increased globulin, glucose, alanine 
aminotransferase [ALT], total protein, cholesterol, triglyceride; decreased 
creatinine, inorganic phosphorous, and chloride, among others), and 
urinalysis (increased sodium excretion); effects in organ weights 
(decreased thymus, spleen and adrenal weights, and increased liver and 
kidney weights); histopathology findings of decreased cellularity in the 
lymph node (submandibular), spleen, Payer’s patch (ileum), and cecum, 
atrophy in the adrenals, pancreas, and thymus, hepatocyte centrilobular 
hypertrophy, tubule dilation in the kidney, thinning of the skin, and 
hemorrhage in the uterus with severity ranging from minimal to moderate

 28-day study: changes in hematology (decreased RBC and WBC 
parameters), coagulation (decreased prothrombin time and prolonged 
APTT), and clinical chemistry (increased albumin, globulin, total protein, 
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Conclusion and Recommendations: 

The nonclinical data provides support for the ocular and systemic safety of 
APP13007 (Clobetasol Propionate Ophthalmic Nanosuspension, 0.05%) in the 
treatment of post-operative inflammation and pain in patients following ocular surgery at 
the intended dosing regimen for marketing.  Pharmacology/Toxicology team 
recommends approval.

For final nonclinical labeling recommendations, see separate label review for this 
NDA.
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