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Signatory Authority Review Template

1. Introduction 

Alcon Research, Ltd. submitted NDA 208151 for ISOPTO Atropine (atropine sulfate 
ophthalmic solution) 1%. This is a 505(b)(2) application that relies on clinical and non-clinical 
information published in the literature.  

Atropine has been used and marketed for many decades, and has been the subject of approved 
NDAs for atropine as the only active ingredient or atropine in combination with other 
products. Alcon notes a topical ophthalmic formulation of atropine sulfate ophthalmic solution 
1% is approved under NDA 206289 (Akorn). 

All the reviews and facility inspections have been completed and the review team recommends 
approval of the application.  The CDTL review provides an overall summary of the 
application, and further details are provided in the primary reviews for this NDA.  Labeling 
has been finalized.

2. Background

Mydriasis is dilation of the pupil; in medicine various drugs are used to dilate the pupil by 
inhibiting contraction of the circular pupillary sphincter muscle normally stimulated by 
acetylcholine.  This inhibition allows the countering radial pupillary dilator muscle to contract 
which results in dilation of the pupil, permitting examination of the retina and other deep 
structures of the eye. Dilation can also be achieved by stimulating the dilator muscles with 
different products.1 Some mydriatic agents are used to dilate the pupil before surgery (e.g., 
cataract surgery). Some of these drugs can also be used to achieve cycloplegia (paralyze the 
ciliary muscle which controls accommodation while viewing objects) in order to determine the 
true refractive error of the eye and for the relief of ciliary spasm in the treatment of uveitis.  
Cycloplegics have also been used in patients with amblyopia to paralyze the ciliary muscles of 
the healthy eye causing blurred vision and therefore forcing the child to use the “lazy eye,” 
with the goal of making it stronger. Patching the healthy eye is an alternative treatment 
strategy for amblyopia.  Various studies have also evaluated atropine in the  

using various concentrations of atropine ( % to 1%).

1 There are two main groups of dilating drops
1. Parasympathetic antagonists (parasympatholytics): act by paralyzing the iris sphincter muscle. This category of medicines 
will both make the pupil larger and paralyze the muscle involved in focusing of the lens (accommodation). As a result, they 
will cause the eye to be blurry especially for up close (reading, near play):   
◦Tropicamide, ◦Cyclopentolate, ◦Homatropine, ◦Atropine
2. Sympathetic agonists (sympathomimetics): act by stimulating the iris dilator muscle:  Phenylephrine.
http://pgcfa.org/kb/entry/166/
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There are several products available that can achieve mydriasis and cycloplegia. Currently 
FDA approved products have a treatment-duration ranging from about 4 hours, up to multiple 
days for atropine 1%.  

Drug Substance Duration (normal
individual)

Action Subject of an approved
application

Phenylephrine ~ 4 hours Mydriasis Yes
Tropicamide ~ 4 hours Mydriasis & Cycloplegia Yes
Cyclopentolate ~ 12 hours Mydriasis & Cycloplegia Yes
Scopolamine ~ 72 hours Mydriasis & Cycloplegia No
Homatropine ~ 48 hours Mydriasis & Cycloplegia No
Atropine ~ 12 days Mydriasis & Cycloplegia, 

treatment of Amblyopia
Yes

Source: Clinical Review

Atropine is a naturally occurring tropane alkaloid extracted from deadly nightshade (Atropa 
belladonna), Jimson weed (Datura stramonium), mandrake (Mandragora officinarum) and 
other plants of the family Solanaceae. It is a secondary metabolite of these plants and serves as 
a drug with a wide variety of effects.2  The species name "belladonna" ("beautiful woman" in 
Italian) comes from the original use of deadly nightshade to dilate the pupils of the eyes for 
cosmetic effect. Both atropine and the genus name for deadly nightshade derive from Atropos, 
one of the three Fates in Greek mythology.3  Atropine is a competitive antagonist for the 
muscarinic acetylcholine receptors.4 It is classified as an anticholinergic drug 
(parasympatholytic).  Atropine dilates the pupils, increases heart rate, and reduces salivation 
and other secretions.

Ophthalmic use:5 
Topical atropine is used as a cycloplegic, to temporarily paralyze the accommodation reflex, 
and as a mydriatic, to dilate the pupils. Atropine degrades slowly, typically wearing off in 7 to 
14 days, so it is generally used as a therapeutic mydriatic, whereas tropicamide (a shorter-
acting cholinergic antagonist) and phenylephrine (an α-adrenergic agonist) are more 
commonly used as an aid to ophthalmic examination. 

History6

Atropine extracts from the Egyptian henbane were used by Cleopatra in the last century B.C. 
to dilate her pupils. In the Renaissance, women used the juice of the berries of Atropa 
belladonna to enlarge the pupils of their eyes, for cosmetic reasons. This practice resumed 
briefly in the late nineteenth- and early twentieth-century in Paris.
 
The mydriatic effects of atropine were studied among others by the German chemist Friedlieb 
Ferdinand Runge (1795–1867). In 1831, the German pharmacist Heinrich F. G. Mein (1799-

2 Atropine  http://en.wikipedia.org/wiki/Atropine
3 Forbes Thomas R. Why is it called “beautiful lady” A note on belladonna.   Bull N Y Acad Med 1977; 53:403-6. 
4 Rang, Dale, Ritter and More: Pharmacology, p. 139. Elsevier 2003.
5 Atropine  http://en.wikipedia.org/wiki/Atropine
6 Atropine  http://en.wikipedia.org/wiki/Atropine
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4. Nonclinical Pharmacology/Toxicology

For details, see the Pharmacology/Toxicology Review.  A brief summary it provided below.

The applicant filed the NDA as a 505(b)(2) application. All nonclinical pharmacology/ 
toxicology data included in the application are derived from published literature sources.
No listed drugs were referenced.

The receptors antagonized by atropine are the peripheral structures that are stimulated or 
inhibited by muscarine (i.e., exocrine glands and smooth and cardiac muscle). Findings in 
nonclinical studies reflect this mechanism of action including mydriasis, tachycardia, 
decreased water intake, water retention and decreased urine volume. Decreased salivation was 
also observed. Chronic exposure resulted in decreased weight gain and death at doses much 
higher than those expected following topical ophthalmic exposure.

The systemic administration of atropine was associated with decreased male fertility. The 
anticholinergic antimuscarinic effects of atropine may interfere with the rhythmic release of 
pituitary gonadotropins and result in decreased estrogen.

Drug specification limits have been lowered and/or qualified clinically based on the marketed 
product.

Labeling will reflect that:  There are no adequate and well-controlled studies of atropine 
sulfate in pregnant women. Animal development and reproduction studies have not been 
conducted with atropine. Since it is not known whether topically administered atropine sulfate 
can cause fetal harm, ISOPTO Atropine should only be used during pregnancy if the potential 
benefit justifies the potential risk to the fetus. 

Because there is no information on the presence of atropine in human milk, the health benefits 
of breastfeeding versus any potential adverse effect on the infant should be considered when 
ISOPTO Atropine 1% is administered to a nursing woman.

Atropine sulfate was negative in the Salmonella/microsome mutagenicity test. Studies to 
evaluate carcinogenicity and impairment of fertility have not been conducted.

Comment:
I concur with the conclusions reached by the pharmacology/toxicology reviewers to 
recommend approval and the proposed labeling revisions which have been incorporated in 
labeling. There are no outstanding pharm/tox issues that preclude approval.

5.    Clinical Pharmacology/Biopharmaceutics 

For details, see the Clinical Pharmacology Review.  A brief summary it provided below.
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Per Alcon, atropine consists of two enantiomers, l-hyoscyamine and d-hyoscyamine. Only the 
l-enantiomer is biologically active. It binds with high affinity to muscarinic acetylcholine 
receptors, and is responsible for the therapeutic effects of the drug. Atropine is a potent 
compound and is known to antagonize human muscarinic cholinoceptor actions at plasma 
concentrations less than 100 pg/mL (Section 2.5.3).

To support this 505(b)(2) NDA, the Applicant is relying on the scientific literature. The 
pharmacokinetic parameters of atropine (measured as l-hyoscyamine) following topical ocular 
administration of 1% atropine sulfate ophthalmic solution, summarized from two publications, 
are shown in the following table.

Mydriasis
Based on the study conducted Wolf and Hodge (1946)7 in healthy subjects 16 to 37 years old, 
1 drop of 1% atropine sulfate ophthalmic solution into the eye produced a maximum pupil 
diameter of 8.3 mm within 40 minutes of eye drop instillation. Recovery started at 6 hours 
after instillation of the eye drop, and it took up to 12 days for the pupil diameter to fully return 
to its normal size.

Cycloplegia
Based on the study conducted by Marron (1940)8 in subjects 15 to 40 years old, 1 drop of 1% 
atropine sulfate ophthalmic solution instilled in the eye three times daily for 3 days with an 
additional 1 drop on the morning of the day of the ocular examination produced a residual 
accommodation (RA) of 1.9 D (17% of baseline); maximum effect was observed after the 4th 
of 10 drops. The average patient was able to read newsprint by the third day after the last 
instillation, and it took up to 18 days for the range of accommodation to fully return to normal. 
(In this study, the maximum extent of pupil dilation or mydriasis was achieved after the first 
drop and did not increase further with the instillation of additional eyedrops.)
The ocular pharmacodynamics (PD) from two publications indicate that with 1% atropine 
sulfate ophthalmic solution, full mydriasis is achievable with 1 drop; multiple eyedrops are 
needed to achieve full cycloplegia. Full recovery from these effects could take up to 18 days.

7 Wolf AV, Hodge HC. Effects of atropine sulfate, methylatropine nitrate (metropine) and homatropine
hydrobromide on adult human eyes. Arch Ophthal  1946; 36: 293-301.
8 Marron J. Cycloplegia and mydriasis by use of atropine, scopolamine, and homatropine-paradrine. Arch 
Ophthalmol 1940; 23: 340-50.
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Labeling will reflect that: Atropine is a muscarinic antagonist; it is relatively selective for 
muscarinic receptors. Its potency at nicotinic receptors is much lower, and actions at non-
muscarinic receptors are generally undetectable clinically. Atropine does not distinguish 
among the M1, M2, and M3 subgroups of muscarinic receptors.

The onset of action after administration of atropine sulfate ophthalmic solution is usually 
within minutes with maximal effect being reached in hours. The effect can last for multiple 
days. Further details about times for individual indications will be included in the Clinical 
Studies section. 

In a study of healthy subjects, after topical ocular administration of 30 µL of atropine sulfate 
ophthalmic solution, 1%, the mean (± SD) systemic bioavailability of l-hyoscyamine was 
reported  to be approximately 64 ± 29% (range 19% to 95%) as compared to intravenous 
administration of atropine sulfate.   The mean (± SD) time to maximum plasma concentration 
(Tmax) was approximately 28 ± 27 minutes (range 3 to 60 minutes), and the mean (±SD) peak 
plasma concentration (Cmax) of l-hyoscyamine was 288 ± 73 pg/mL. The mean (±SD) plasma 
half-life was reported  to be approximately 2.5 ± 0.8 hours.  

In a separate study of patients undergoing ocular surgery, after topical ocular administration of 
40 µL of atropine sulfate ophthalmic solution, 1%, the mean (± SD) plasma Cmax of 
l-hyoscyamine was 860 ± 402 pg/mL. 

Comment:
I concur with the conclusions reached by the clinical pharmacology reviewers to recommend 
approval. Labeling revisions to this section have been completed. There are no outstanding 
clinical pharmacology issues that preclude approval.

6. Clinical Microbiology 
Not applicable

7. Clinical/Statistical-Efficacy

For details, see the Clinical and Statistical reviews. A brief summary is provided below.

The applicant identified numerous publications based on their literature search and selected 15 
publications to support efficacy of atropine for their 505(b)(2) application. The medical officer 
performed a literature search, read the abstracts, and identified additional articles for detailed 
review. The articles supporting this application were published between 1940 and 2014 and 
evaluate atropine sulfate ophthalmic solutions (including the 1% concentration) in the 
proposed indications. The studies included subjects from 2 months to 92 years in age, of 
various races and eye color. Three of the publications identified the Alcon product as being 
used for the study; the majority of publications do not specify the source of the product.  Given 
that Alcon is one of several companies that has marketed the product for decades, it is likely 
that some of the other studies used Alcon product.

Reference ID: 4021108



NDA 208151, ISOPTO Atropine (atropine sulfate ophthalmic solution) 1%
Cycloplegia, Mydriasis, Penalization of the healthy eye in the treatment of amblyopia
Division Director Summary Review

Page 10 of 24

A list of the publications reviewed is provided below for reference, and a summary of 
individual publications for the indications of (a) mydriasis and cycloplegia, (b)  
(c) amblyopia is included in the subsections for these proposed indications.

# First 
Author

Title Journal Year Source of Drug 
Product

Studies submitted by Alcon in support of the indications for Mydriasis and Cycloplegia

1 Celebi The comparison of cyclopentolate and 
atropine in patients with refractive 
accommodative esotropia by means of 
retinoscopy, autorefractometry and 
biometric lens thickness

Acta Ophthalmologica 
Scandinavica 77:426-
429

1999 Not identified

2 Ebri A Cost-effectiveness of cycloplegia agents: 
results of a randomized controlled trial in 
nigerian children

Invest Ophthalmol Vis 
Sci 48(3):1025-1031

2007 Not identified

3 Liu Evaluation of cycloplegic effect of 
cyclopentolate and atropine

Chin J Exp 
Ophthalmol 30(4): 
353-356

2012 Shenyang Xingqi 
Pharmaceutical 
Co., Ltd.

4 Caruba Preoperative mydriasis obtained by 
ophthalmic insert versus eye drops

J Fr Ophthalmol; 
29(7): 789-795.

2006

5 McCormick Pupil dilation using a pledget sponge: a 
randomized
controlled trial

Clinical and 
Experimental 
Ophthalmology 
34:545-549.

2006 Not identified

6 Barbee RF A comparative study of mydriatic and 
cycloplegic agents

Am J Ophthalmol 
;44(5 Pt 1):617-22

1957 Not identified

Studies submitted by Alcon to support the indications of Amblyopia

11 Pediatric 
Eye Disease 
Investigator 
Group

Patching vs atropine to treat amblyopia in 
children aged 7 to 12 years: a randomized 
trial

Arch Ophthalmol 
126(12):1634-1642

2008 Not identified

12 Repka MX Treatment of severe amblyopia with 
weekend atropine:  results from 2 
randomized clinical trials

J AAPOS 13:258-263 2009 Not identified
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# First 
Author

Title Journal Year Source of Drug 
Product

13 Foley-
Nolan

Atropine penalisation versus occlusion as the
primary treatment for amblyopia

Br J Ophthalmology 
81:54-57.

1997 Not identified

14 Pediatric 
Eye Disease 
Investigator 
Group

Randomized trial of treatment of  amblyopia 
in children aged 7 to 17 years

Arch Ophthalmol 
123:437-447.

2005 Not identified

15 Tejedor Comparative efficacy of penalization 
methods in moderate to mild amblyopia

Am J Ophthalmol 
145:562-569.

2008 Colircusi Atropina 
1%; AlconCusi, 
Barcelona,
Spain

Additional references submitted by Alcon for review

16 Marron J Cycloplegia and mydriasis by use of 
atropine, scopolamine and homatropine-
paredrine

Arch Ophthalmol 
23:340-350

1940 Not identified

17 Wolf AV Effects of atropine sulfate, methylatropine 
nitrate (metropine) and homatropine 
hydrobromide on adult human eyes

Arch Ophthalmol. 
36(3):293-301

1946 Not identified

18 Kawamoto 
K

Cycloplegic refractions in japanese children: 
a comparison of atropine and cyclopentolate

Ophthalmologica 
211:57-60

1997 Not identified

19 Stolovitch 
C

Atropine cycloplegia: how many instillations 
does one need?

J Pediatr Ophthalmol 
Strabismus 29:175-
176

1992 Not identified

21 Arnold RW Duration and effect of single dose atropine: 
paralysis of accommodation in penalization 
treatment of functional amblyopia

Binocular Vision & 
Strabismus Quarterly; 
19(2):81-86.

2004 Alcon

23 Salazar M Iris pigmentation and atropine mydriasis J Pharm Exp 
Therapeutics 
197(1):79-88

1975 Supported in part 
by Alcon

Adapted from the Medical Officer Review NDA 208151, with additional references

(a)Mydriasis and Cycloplegia
The applicant identified six selected studies in support of the indications of mydriasis and 
cycloplegia, and the reviewer identified additional ones:   

Celebi 1999: The cycloplegic effect of cyclopentolate 1% was compared to atropine 1% in 32 
pediatric patients with refractive accommodative esotropia. Both cyclopentolate and atropine
produced a definite cycloplegia (p<0.001), but the difference between the cycloplegic effect of 
cyclopentolate and atropine was statistically insignificant (p>0.05).

Ebri 2007:  The study enrolled 233 children ages 4 to 15 years who were randomized to 
cyclopentolate 1%, cyclopentolate 1% plus 0.5% tropicamide and 1% atropine. An optometrist 
measured the residual accommodation (primary outcome), dilated pupil size, pupil response to 
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Kawamoto 1997: Atropine 0.5% (<6yrs old), 1% (6 and older), Cyclopentolate 1%
Total of 102 eyes of 51 children.  Sequential treatment separated by 2-4 months.

Mean Refraction 50 eyes 52 eyes
Children younger Children older
than 6 years than 6 years

Cyclopentolate +2.89 +1.83
Atropine 1% +2.60
Atropine 0.5% +3.55

Difference 0.66 0.77

The difference in mean refraction represents a difference in accommodation.  For each group, 
treatment with atropine resulted in greater accommodative loss.

Stolovitch 1992:   Subject own control /comparison to baseline.  Atropine 1% 
36 patients, 72 eyes.  Ages 4 months to 11 years.

Diopters of Hypermetropia found after Four or Eight Instillations of Atropine

No of
Eye Instillations Mean
RE 8 +2.93
RE 4 +2.91
LE 8 +3.29
LE 4 +3.28

This study demonstrates that no additional cycloplegic effect occurs between 4 and 8 doses of 
atropine.

Summary: Overall, these studies demonstrate that atropine sulfate 1% is effective in achieving 
mydriasis of sufficient diameter and cycloplegia of sufficient duration.  Four of the 
publications (Barbee, 1957; Ebri, 2007; Marron, 1940; Wolf, 1946) provided results to support 
indications for cycloplegia and mydriasis. In these studies, 229 children and adults were given 
atropine 1% and showed that mean dilation due to atropine treatment ranged from 6.5 to 8.3 
mm, with the majority of subjects having values above 6 mm. 

Both clinical and statistical reviewers concluded that the mydriasis effect and the cycloplegia 
effect of atropine 1% was consistent across a broad subject population with the majority of 
subjects showing dilation of 6 mm or more and minimal accommodation from light 
stimulation. These effects were generally comparable or better than what was observed for a 
variety of controls.
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(c) Amblyopia
The applicant identified five selected studies in support of the indication of amblyopia; the 
reviewer identified one additional article:

PEDIG 2008:
A total of 193 children (7-12 years old) were randomized to patching or atropine eye drops 
1%, for 2 hours on weekends for the treatment of moderate amblyopia (visual acuity, 20/40-
20/100). At 17 weeks, visual acuity had improved from baseline by an average of 7.6 letters in 
the atropine group and 8.6 letters in the patching group. This difference met the pre specified 
definition for equivalence (confidence interval ≤ 5 letters). Visual acuity in the amblyopic eye 
was 20/25 or better in 15 participants in the atropine group (17%) and 20 in the patching group 
(24%; difference, 7%; 95% confidence interval, −3% to 17%).

Repka 2009:
In a multicenter clinical trial, 419 children with amblyopia (visual acuity, 20/40 to 20/100) 
were randomly assigned to patching (minimum of 6 h/d) or atropine sulfate eyedrops, 1% (1 
drop daily), for 6 months. Treatment after 6 months was at the discretion of the investigator. 
Two years after enrollment, an unselected subgroup of 188 children were enrolled into long-
term follow-up. The Outcome was visual acuity at 15 years of age with the electronic Early 
Treatment Diabetic Retinopathy Study test in amblyopic and fellow eyes. At 15 years of age, 
most children treated for moderate amblyopia when younger than 7 years have good visual 
acuity, although mild residual amblyopia is common. The outcome was not significantly 
different with atropine or patching. 
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When published trials are the sole basis for approval, features that make the published data 
informative include:

a.   Multiple studies conducted by different investigators where each of the studies clearly 
has an adequate design and where the findings across studies are consistent.

b.   A high level of detail in the published reports, including clear and adequate 
descriptions of statistical plans, analytic methods (prospectively determined), and study 
endpoints, and a full accounting of all enrolled patients.

c.   Clearly appropriate endpoints that can be objectively assessed and are not dependent on 
investigator judgment (e.g., overall mortality, blood pressure, or microbial eradication). 
Such endpoints are more readily interpreted than more subjective endpoints such as 
cause-specific mortality or relief of symptoms.

d.   Robust results achieved by protocol-specified analyses that yield a consistent 
conclusion of efficacy and do not require selected post hoc analyses such as covariate 
adjustment, subsetting, or reduced data sets (e.g., analysis of only responders or 
compliant patients, or of an "eligible" or “evaluable” subset).

e.   Conduct of studies by groups with properly documented operating procedures and a 
history of implementing such procedures effectively.

The above guidance further notes that there have been approvals based primarily or 
exclusively on published reports.  Examples cited include the initial approval of secretin for 
evaluation of pancreatic function and recent approvals of bleomycin and talc for malignant 
pleural effusion and doxycycline for malaria.

Therefore, based on the available regulations and guidances, there is sufficient published 
literature regarding the mechanism of action, the clinical pharmacology and the safety and 
efficacy of atropine sulfate ophthalmic solution 1% to support approval of the indications for 
mydriasis, cycloplegia and treatment of amblyopia. 

Comment:
I concur there is sufficient data to support indications for mydriasis, cycloplegia and for the 
treatment of amblyopia, by penalizing the normal eye. 

8. Safety

For further details, the Clinical Reviews should be consulted. A brief summary is provided 
below.

As noted above, atropine has been known for centuries and used for many years; as a result, 
there is extensive information on adverse reactions associated with atropine. These reactions 
include elevated blood pressure, ventricular fibrillation, supraventricular or ventricular 
tachycardia, dizziness, nausea, blurred vision, loss of balance, dilated pupils, photophobia, 
glare, dry mouth, drowsiness, and potentially extreme confusion, dissociative hallucinations 
and excitation especially amongst the elderly. These latter effects are because atropine is able 

9 http://www.fda.gov/downloads/Drugs/.../Guidances/ucm078749.pdf
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 Individuals with Down syndrome, spastic paralysis, or brain damage are particularly 
susceptible to central nervous system disturbances, cardiopulmonary, and 
gastrointestinal toxicity from systemic absorption of atropine.

 Tachycardia. Low dose atropine will initially cause a slowing of the heart rate, but 
increased dosing can lead to tachycardia.

The use of atropine with monoamine oxidase inhibitors can potentially precipitate a 
hypertensive crisis; therefore this use is generally not recommended.

In the event of over dosage with atropine sulfate ophthalmic solution, 1%, supportive care may 
include a short acting barbiturate or diazepam; artificial respiration with oxygen, cooling 
measures to help to reduce fever.  The fatal adult dose of atropine is not known.

Post-marketing data have been summarized by Alcon in 2.7.4.6.  This includes cumulative 
postmarketing adverse event cases reported for ISOPTO Atropine (atropine sulfate ophthalmic 
solution) 1% from the time of product launch through 31 December 2015, during which time 

 units were sold. The majority of reported adverse events associated with atropine 
were for general disorders and administration site conditions (26%) and eye disorders (24%) 
which were assessed predominantly as non-serious. The most common adverse events (serious 
or non-serious) were reported for the eye, the cardiac system, nervous system, and medication 
errors, with occasional reports of gastrointestinal effects and respiratory events.  These reports 
are consistent with the reported adverse reactions in the published literature. 

Comment:
I concur with the conclusions and recommendations for approval of the application by the 
clinical reviewers. The labeling has been revised and includes safety information for atropine 
available from the published literature.  

9. Advisory Committee Meeting  

Atropine has been marketed in ophthalmic and systemic formulations for years. Alcon has 
marketed their product for 30 years.  The application did not identify scientific issues for 
presentation and discussion at the Advisory Committee meeting.

10. Pediatrics
The published studies included pediatric patients. Labeling states that due to the potential for 
systemic absorption of atropine, the use of Atropine Sulfate Ophthalmic Solution, USP 1% in 
children under the age of 3 months is not recommended and the use in children between 3 
months and under 3 years of age should be limited to no more than one drop per eye.   

The application was presented at the Pediatric Review Committee meeting July 13, 2016, and 
the committee agreed to the approval of a fully assessed product but excluding use in infants 
less than 3 months of age because of the concern of adverse reactions due to systemic 
absorption in that age group.
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11. Other Relevant Regulatory Issues
Office of Scientific Investigation (OSI) Audits
The clinical trials to support this application are from the published literature; there was no 
source documentation for these trials.

Financial Disclosure
No financial information was provided as the studies supporting this application were provided 
from the scientific literature.

Other Regulatory Issues
This is a 505(b)(2) application and the 505(b)(2) committee has cleared this application for 
approval.

12. Labeling

 The proprietary name ISOPTO Atropine, was found acceptable by DMEPA, and a 
provisionally acceptable letter was sent on 6/2/2016.

 Physician labeling (PLR) has been finalized and input from the reviewers and consultants 
was discussed and incorporated as warranted, and differences in labeling recommendations 
are addressed in the CDTL review. 

 The Established Pharmaceutical Class is muscarinic antagonist.
 Carton and immediate container labels have been finalized after input from reviewers and 

consultants was discussed and changes incorporated as warranted, differences summarized 
in the CDTL review.

 Patient labeling/Medication guide – these are not proposed for the current product.

13. Decision/Action/Risk Benefit Assessment
 Regulatory Action 

NDA 208151, ISOPTO Atropine will be approved for the indications of mydriasis, cycloplegia 
and treatment of amblyopia by penalizing the healthy eye.  All disciplines recommend 
approval and manufacturing facilities are Acceptable.  Labeling has been finalized.

 Risk Benefit Assessment

Mydriasis (dilation of the pupil) and cycloplegia (temporary paralysis of the accommodation 
reflex) are induced medically for various diagnostic and treatment reasons in the area of 
ophthalmology.  Amblyopia is a condition where one eye inadequately processes visual signal 
transmission to the brain, and the brain ignores or ‘turns off’ the signal from the ‘lazy eye.’ 

There are several products available that can achieve mydriasis and cycloplegia, including 
atropine sulfate ophthalmic solution USP 1%. Because atropine degrades slowly, typically 
wearing off in 7 to 14 days, it is generally used as a therapeutic mydriatic, whereas 
tropicamide (a shorter-acting cholinergic antagonist) or phenylephrine (an α-adrenergic 
agonist) is used as an aid to ophthalmic examination. Atropine induces mydriasis by blocking 

Reference ID: 4021108



NDA 208151, ISOPTO Atropine (atropine sulfate ophthalmic solution) 1%
Cycloplegia, Mydriasis, Penalization of the healthy eye in the treatment of amblyopia
Division Director Summary Review

Page 24 of 24

contraction of the circular pupillary sphincter muscle, which is normally stimulated by 
acetylcholine release, thereby allowing the radial pupillary dilator muscle to contract and dilate 
the pupil. Atropine induces cycloplegia by paralyzing the ciliary muscles, whose action 
inhibits accommodation to allow accurate refraction in children, helps to relieve pain 
associated with iridocyclitis, and treats ciliary block glaucoma.

Atropine is a naturally occurring tropane alkaloid extracted from deadly nightshade (Atropa 
belladonna), Jimson weed (Datura stramonium), mandrake (Mandragora officinarum) and 
other plants of the family Solanaceae.  These plants have been knows since antiquity.  
The current 505(b)(2) submission is supported by published non-clinical and clinical studies. 
The primary reviewers examined the publications submitted and selected representative 
publications for review; their findings are documented in their reviews.  

The efficacy of atropine is summarized in the clinical and statistical reviews, and shows that 
topical administration of atropine sulfate ophthalmic solution, 1% results in maximal 
mydriasis in minutes and maximal cycloplegia is usually achieved in hours and full recovery 
takes multiple days.  There are some differences in the specific duration of these events in 
different publications and indications. In patients with amblyopia, clinical results showed that 
the treatment effect of atropine was not significantly different from patching of the healthy 
eye.  

Because of atropine’s long history, adverse reactions associated with various doses, including 
overdoses are known. There are reports of pediatric deaths before the 1950s when young 
children received total doses ranging from 1.6 to 4 mg.  Therefore dosing is not recommended 
in infants below 3 months and children 3 month to 3 years should receive only a single 
eyedrop. 

The pharmacologic and toxic effect of atropine is related to doses; therefore the dosing 
regimen is limited to older children (who receive one drop) and to older patients who may 
receive two doses per day.  There is no need to adjust these doses based on race, gender, age, 
iris color, renal or hepatic impairment.  

Overall, the benefit outweighs the risks of atropine when used as labeled and the labeling 
provides sufficient information for the safe and effective use of the product.  

 Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies
None

 Recommendation for other Postmarketing Requirements and Commitments
None
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