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1. EXECUTIVE SUMMARY 

Travoprost intraocular implant (iDose® TR) is a drug-device combination product that is 

surgically delivered through a clear corneal incision and anchored in the anterior chamber angle 

of the eye. The implant is designed to release 75 mcg of travoprost  

 in a controlled manner as a topical intraocular pressure 

(IOP)-lowering medication for patients with open-angle glaucoma (OGA) or ocular hypertension 

(OHT). 

In support of the 505(b)(2) New Drug Application (NDA) for the proposed indication, the 

Applicant evaluated efficacy and safety of two versions of the implant comprising of 75 mcg of 

travoprost, Model G2-TR-063 and Model G2-TR-125, in one phase 2 trial (GC-009) and two 

phase 3 trials (GC-010 and GC-012) in adult subjects with OAG or OHT. Both models are 

identical, except for  

 elution rate and duration. Under NDA218,010, the Applicant is seeking 

marketing authorization only for travoprost intraocular implant Model G2-TR-125 (iDose® TR) 

which has a lower elution rate when compared to Model G2-TR-063. Additionally, the safety of 

the surgical exchange procedure of travoprost intraocular implant Model G2-TR-125 was 

evaluated in an open-label 12-month trial (IDOS-106-EXCH) in subjects with OGA or OHT.  

Clinical pharmacology of travoprost intraocular implant was characterized in the phase 2 trial of 

GC-009 in subjects with OGA and OHT following administration of travoprost intraocular 

implant Model G2-TR-125 or Model G2-TR-063.  

 

1.1 Recommendations 

The Office of Clinical Pharmacology Division of Inflammation and Immune Pharmacology has 

reviewed the clinical pharmacology data submitted under NDA 218,010. From a clinical 

pharmacology’s perspective, the submission is recommended for approval for reduction of 

elevated IOP in subjects with OAG or OHT. 

The key review findings with specific recommendations and comments are summarized in Table 

1 . 

Table 1 Key Review Issues and Recommendations 

Review Issues Recommendations and Comments 

Pivotal or supportive 
evidence of 
effectiveness 

Evidence of effectiveness was based on one phase 2 (GC-009) and 
two phase 3 trials (GC-010 and GC-012). Refer to the clinical and 
statistical reviews for details.  
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General dosing 
instructions 

iDose®TR is administered intracamerally through a small and clear 
corneal incision and is anchored into the sclera at the iridocorneal 
angle.

 
 

Dosing in patient 
subgroups (intrinsic and 
extrinsic factors) 

No dose individualization is recommended as the eye is the route 
of drug administration and the targeted organ of drug action. 

Bridge between the to-
be-marketed product 
and the clinical trial 
product 

Compared to the product used in the pivotal phase 3 trials, the 
proposed to-be-marketed (TBM) product will have a few minor 
process improvement  

. Based on 
the Office of Pharmaceutical Quality’s (OPQ’s) recommendation, 
these minor changes are not likely to impact the drug delivery (for 
details, see the OPQ’s reviews). Thus, there is no need to bridge 
the TBM product to the product used in the phase 3 trials. 
 

 

1.2 Post-Marketing Requirements/Commitments 

None. 

2. CLINICAL PHARMACOLOGY ASSESSMENT 

Travoprost intraocular implant (iDose® TR) is a drug-device combination product containing 

approximately 75 mcg of travoprost . Travoprost, an 

isopropyl ester prodrug (Figure 1), is absorbed through the cornea and is hydrolyzed by 

esterases to its biologically active free acid, travoprost free acid (Figure 1). 

Figure 1 Travoprost Chemical Structure 

 

Source: Quaranta L, Riva I, Katsanos A, Floriani I, Centofanti M, Konstas AG. Safety and efficacy of travoprost 

solution for the treatment of elevated intraocular pressure. Clin Ophthalmol. 2015 (9):633-643 
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2.1 Pharmacology and Clinical Pharmacokinetics of Travoprost Free Acid 

Mechanism of Action 

Travoprost free acid, a prostaglandin analog, is a selective FP prostanoid receptor agonist which 

is believed to reduce IOP by increasing uveoscleral outflow. The exact mechanism of action 

currently is currently unknown. 

Pharmacokinetics  

Systemic exposure to travoprost free acid was assessed at Week 1-2, Week 12, and Month 12 in 

subjects following administration of travoprost intraocular implant Model G2-TR-125 (n=54) or 

Model G2-TR-063 (n=51) in the phase 2 trial of GC-009. Plasma concentrations of travoprost 

free acid were analyzed via a validated liquid chromatography-tandem mass spectrometry (LC-

MS/MS) method. The study results indicated that systemic exposure to travoprost free acid in 

all samples was below the lower limit of quantification (BLLOQ) of 10 pg/mL. 

2.2 Dosing and Therapeutic Individualization 

2.2.1 General dosing  

iDose® TR is administered intracamerally through a small clear corneal incision and is anchored 

into the sclera at the iridocorneal angle of the eye.

2.2.2 Therapeutic individualization 

Therapeutic individualization based on intrinsic or extrinsic factors is not necessary for iDose® 

TR as the eye is the route of drug administration and the targeted organ of drug action.  

2.3 Outstanding Issues 

None. 

2.4 Summary of Labeling Recommendations   

None. 

3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW 

3.1 Overview of the Product and Regulatory Background 

Travoprost intraocular implant (iDose® TR) is comprised of a titanium reservoir (also referred to 

as titanium container) with titanium anchor, containing approximately 75 mcg of travoprost 
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1,2,3,4-tertranor analogs, via oxidation of the 15-hydroxyl moiety, 
as well as via reduction of the 13,14 double bond.” 

Excretion    TRAVTAN® (NDA021,257) and TRAVTAN Z® (NDA021,994) 
“Less than 2% of the topical ocular dose of travoprost was excreted 
in the urine within 4 hours as the travoprost free acid.” 

ADME=Absorption, Distribution, Metabolism, and Excretion. 
1) The product used in the phase 2 trial of GC-009 was neither identical to the phase 3 product nor to the proposed 
TBM product. Based on the OPQ’s recommendation, the proposed minor process changes in the TBM product are 
not likely to impact the drug delivery when compared to the products used in phase 2 and 3 trials. Refer to the 
OPQ’s reviews for details. 

3.3 Clinical Pharmacology Review Questions 

3.3.1 Does the clinical pharmacology information provide supportive evidence of 
effectiveness? 

No. The clinical pharmacology information in this NDA does not provide supportive evidence of 

effectiveness. As the affected eye is the route of drug administration and the targeted organ of 

drug action, the systemic exposure to travoprost free acid is not expected to be predictive to 

the effectiveness. 

3.3.2 Is the proposed dosing regimen appropriate for the general patient population for which 
the indication is being sought? 

The safety and efficacy of iDose® TR was assessed in subjects with OAG or OHT following the 

initial administration of iDose® TR in two phase 3 trials (GC-010 and Gc-012). We defer to the 

clinical and statistical review teams to address this question.   

The plasma concentrations of traveoprost free acid were BLLOQ of 10 pg/mL in all samples 

analyzed from the subjects in the phase 2 study GC-009, supporting the systemic safety for the 

proposed regimen in the general patient population. 

3.3.3 Is an alternative dosing regimen and/or management strategy required for 
subpopulations based on intrinsic factors? 

No. An alternate dosing regimen or management strategy is not necessary for subpopulation 

based on intrinsic factors. As the affected eye is the route of drug administration and the 

targeted organ of drug action, the systemic exposure is not likely to influence the proposed 

drug product’s efficacy and safety.  

3.3.4 Are there clinically relevant drug-drug interactions and what is the appropriate 
management strategy? 

No clinical drug-drug interaction (DDI) studies were conducted, as the ADME properties of 

travoprost free acid indicate that travoprost free acid has a low potential for mediating a DDI 

with co-administered agents via CYP or drug transporter pathways.
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Pharmacology’s recommendations are summarized in Section 1 of the review. Refer to the OPQ’s 

review for details.  

4.2 Summary of Bioanalytical Method Validation and Performance 

The Applicant developed and validated a LC-MS/MS analytical method for measurement of 

travoprost free acid concentrations in human plasma samples in the phase 2 trial (GC-009). The 

method is applicable for the quantitation of travoprost free acid within a nominal range of 10 to 

5,000 pg/mL, with the lower limit of quantitation of 10 pg/mL. The validation parameters and 

performance of bioanalytical method for analysis of travoprost free acid in human plasma are 

summarized in Table 4. 

Table 4 Summary of Validation Parameters of Bioanalytical Method for Analysis of 
Travoprost Free Acid in Human Plasma 
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Source: Summary of biopharmaceutic studies and associated analytical methods, Table 1. 

4.3 Clinical Pharmacology Study GC-009 

Study GC-009 was a prospective, randomized phase 2 study comparing two elution rates of 

Glaukos travoprost intraocular implants to timolol maleate ophthalmic solution, USP (timolol), 

0.5%. 

Study design  

Eligible males and females aged ≥18 years with either OAG or OHT were to be randomized to 1 

of 3 treatment arms in a 1:1:1 allocation (see below). The study duration was up to 3 years. 

• G2-TR-063 implant group:   Model G2-TR-063 + 1 drop of placebo eyedrops BID  

• G2-TR-125 implant group:   Model G2-TR-125 + 1 drop of placebo eyedrops BID 

• Sham/timolol group (timolol group):   Sham surgery + 1 drop of timolol 0.5% BID 

Study population:  

A total of 154 adult subjects with either OAG or OHT were enrolled in the study. Demographic 

information is summarized in Table 5. 
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Table 5 Demographic Information for Study GC-009 (ITT Analysis Set) 

 

Source: Clinical Study Report GC-009, Table 9. 

 

Pharmacokinetics of travoprost free acid 

The PK results (Table 6) indicated that plasma exposure to travoprost free acid in all samples 
analyzed from subjects in Study GC-009 was below the lower limit of quantification of 10 
pg/mL. 
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Table 6 Summary of Systemic Plasma Exposure to Travoprost Free Acid in Study GC-009 

 
         Source: Summary of Clinical Pharmacology Studies, Table 2. 

Reviewer’s comment: The observed plasma concentrations of travoprost free acid in subjects 

with OAG or OHT following administration of travoprost intraocular implants (either G2-TR-125 

or G2-TR-063) were lower the mean plasma travoprost free acid Cmax of 18±7 pg/mL (ranged 10 

to 52 pg/mL) in subjects who received one drop of Travatan® or Travatan Z® (travoprost 

ophthalmic solution 0.004%) in the affected eye once daily. See labeling of Travatan® or 

Travatan Z®. 
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