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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 203159 are owned by Bayer HealthCare 
Pharmaceuticals or are data for which Bayer HealthCare Pharmaceuticals has obtained 
a written right of reference. Any information or data necessary for approval of NDA 
203159 that Bayer HealthCare Pharmaceuticals 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 described in the drug’s approved 
labeling.  Any data or information described or referenced below from a previously 
approved application that Bayer HealthCare Pharmaceuticals does not own (or from 
FDA reviews or summaries of a previously approved application) is for descriptive 
purposes only and is not relied upon for approval of NDA 203159. 
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1 Executive Summary 
1.1 Recommendations 
1.1.1 Approvability 
Nonclinical data support approval of LCS12, levonorgestrel intrauterine delivery system 
13.5 mg, for the prevention of pregnancy for up to 3 years.   
 
1.1.2 Additional Non Clinical Recommendations 
No additional nonclinical studies are recommended.  
 
1.1.3 Labeling 
The Sponsor’s proposed LCS12 (Skyla) labeling is modeled off of the approved 
physicians labeling for Mirena (Bayer is the Sponsor for both Mirena and Skyla). The 
Sponsor has proposed minor additions of language to Sections 8.1, 8.3 and 8.4, but 
these are based on clinical knowledge.  All changes to Section 8 appear appropriate, 
and there are no objections. 
 
The Sponsor has proposed no changes to the language in Section 13 (Carcinogenesis, 
Mutagenesis, Impairment of Fertility) from that of Mirena, other than the change in dose 
multiple values, which are all accurate. However, a change in wording is proposed by 
the review team to conform to the labeling in this Section of oral contraceptive products. 
This change would delete  and only refer to the 
Warnings and Precautions Section 5.8 regarding Breast Cancer.  This will also be 
proposed for Mirena. 
 
The pharmacologic class is incorrect as currently listed in Highlights of Prescribing 
Information, and should be edited based on the FDA Established Pharmacologic Class 
listings.  The word should not be used, and while the Established 
Pharmacologic Class listing suggests the use of the term IUD, the term IUS is more 
appropriate, as this is technically a drug product and not a device.  Recommended 
labeling is shown below, while annotated labeling can be found beginning on page 41 of 
this review.  
 

INDICATIONS AND USAGE 
Skyla is a progestin-containing intrauterine system (IUS) indicated for prevention 
of pregnancy for up to 3 years (1) 
 
8 USE IN SPECIFIC POPULATIONS  
8.1 Pregnancy 
The use of Skyla during an existing or suspected pregnancy is contraindicated. 
Many studies have found no harmful effects on fetal development associated 
with long-term use of contraceptive doses of oral progestins. The few studies of 
infant growth and development that have been conducted with progestin-only 
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pills have not demonstrated significant adverse effects. [See Contraindications 
(4), Warnings and Precautions (5.1, 5.2).] 
8.3 Nursing Mothers 
In general, no adverse effects have been found on breastfeeding performance or 
on the health, growth, or development of the infant. Isolated postmarketing cases 
of decreased milk production have been reported among women using progestin-
only birth control pills. Small amounts of progestins pass into the breast milk of 
nursing mothers resulting in detectable steroid levels in infant serum. [See 
Warnings and Precautions (5.5).]  
8.4 Pediatric Use 
Safety and efficacy of Skyla have been established in women of reproductive 
age. Safety and efficacy is expected to be the same for postpubertal adolescents 
under the age of 18 as for users 18 years and older. Use of this product before 
menarche is not indicated.  
 
13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
[See Warnings and Precautions (5.8).]  

 
1.2 Brief Discussion of Nonclinical Findings 
LCS12 (LNG-IUS) is a drug-delivery device designed for intrauterine insertion, releasing 
small amounts of levonorgestrel (LNG) over time, conferring its long term contraceptive 
effect.  LCS12 is modeled after the approved intrauterine system (IUS) Mirena, but is 
designed to deliver a lower dose of LNG than Mirena, once inserted (10 μg/day versus 
20 μg/day). Both the LCS device and the active drug have been evaluated in nonclinical 
studies for safety and tolerability. LNG has a well-documented safety profile based on 
over 30 years of clinical use; therefore, no studies were conducted by the Sponsor to 
evaluate the safety of LNG. A number of acute toxicity, mutagenicity, and tolerability 
studies were performed on the components of LCS12, along with a chronic 9-month 
toxicity study where a modified LCS12 was implanted in female monkeys, in order to 
evaluate the safety and tolerability of the product during insertion, and long-term 
implantation in the uterine cavity.  
 
The 3 components of the inserter (insertion tube, flange and plunger) were well-
tolerated following intracutaneous administration, and had no skin sensitization or 
cytotoxic potential.  The silver component of the T-body (for detection via ultrasound) 
was well-tolerated with no signs of toxicity based on single i.v., i.p. and i.c. 
administration, and 13 weeks (intrauterine) administration; was not an irritant or skin-
sensitizer, and was not mutagenic. Intrauterine administration of a modified LCS12 (for 
size purposes) in the monkey resulted in pharmacologic effects, but no local tolerance 
or safety issues.  Therefore, the LCS12 product itself was deemed safe.  
 
Extracts of the silver ring do however possess cytotoxic potential, but this is not 
expected to be a concern during clinical use. The estimated concentrations of silver in 
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the extracts that caused cytotoxic potential are approximately 13-20 times higher than 
the amount of silver found to be released in an in vitro release test. A non-cytotoxic 
extract of silver had a concentration approximately 6-fold higher than that determined 
from the in vitro release test.  Since there is no other toxicity, intolerance or 
mutagenicity noted for the silver component, the use of silver in the LCS12 T-body for 
ultrasound detection is not a safety concern.  Calculations determined that the daily 
release of silver from LCS12 is at least 3000 times lower than the EPA’s established 
oral reference dose for silver (an estimate of a daily exposure to the human population 
that is likely to be without an appreciable risk of deleterious effects during a lifetime). 
 
Toxicokinetic comparisons between clinical and nonclinical use were based on values 
determined in the 9-month intrauterine monkey study (using a modified LCS12 product 
(based on size) that released 16 μg/day), and Phase 2 and Phase 3 clinical PK data.  
Based on AUC, the 16 μg/d release rate dose in the monkey is 8-9 times higher than 
the planned LCS12 clinical dose, and was found to have no toxicity or safety issues.   In 
addition, since the daily release rate of LNG from LCS12 is lower than that of Mirena, 
this also supports the clinical safety of the chosen dose.  
 

2 Drug Information 
2.1 Drug 
 
2.1.1 CAS Registry Number: 797-63-7 
 
2.1.2 Generic Name: Levonorgestrel intrauterine delivery system 13.5 mg 

(LNG-IUS or LCS12) 
 
2.1.4 Chemical Name: 18,19-Dinorpregn-4-en-20-yn-3-one, 13-ethyl-17-hydroxy-,  

(17a)-(-) 
 
2.1.5 Molecular Formula/Molecular Weight: C21H28O2; MW = 312.45 g/mol 
 
2.1.6 Structure 

 
2.1.7 Pharmacologic class: Progestin-releasing intrauterine system  
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2.2 Relevant IND/s, NDA/s, and DMF/s 

IND 73505:  Levonorgestrel Intrauterine System (Bayer Health Care  
Pharmaceuticals Inc) 

NDA 21225:  Mirena® (Bayer Health Care Pharmaceuticals Inc) 
DMF 4178: Levonorgestrel (Bayer Pharma AG) 

2.3 Clinical Formulation 

2.3.1 Drug Formulation 
This product is an intrauterine delivery system (IUS) consisting of a whitish or pale 
yellow drug reservoir mounted on the vertical stem of a T-body (Figure 1).  The drug 
reservoir consists of a core of  levonorgestrel (LNG) and  poly(dimethyl-
siloxane) elastomer, covered with poly(dimethylsiloxane) membrane  

  A silver ring is attached to the upper end of the vertical stem for 
ultrasound detection.  The T-body has a loop at one end and two arms at the other end.  
Removal threads are attached to the loop.  The inserter components are insertion tube, 
plunger, flange, handle, slider, and thread lock (Figure 2). 
 

Figure 1: Schematic illustration of the system 
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LE0420902N  7 
LE11603A 
C08133 
PCU 

C08075_C 
C08075_A 

1 same material used in Mirena  
2 material new in LCS12 
3 long-term body contact 
4 short-term body contact 
5 no body contact 
6 same composition as in the to-be-marketed product (T-body and reservoir) 
7  different  but silver ring included 
 

3 Studies Submitted 

3.1 Studies Reviewed  
Studies submitted in current NDA: 

(All studies were submitted under IND 73505, SD#51, eCTD #0045; 8/31/2011) 
 
A45907 - C08075_A (EtO steril) [Extract] Acute toxicity in mice (M/F) after single 

intravenous administration of an extract 
A45906 - C08075_A (EtO steril) [Extract] Acute toxicity in mice (M/F) after single intra-

peritoneal administration of an extract 
A24173 - LE0420902N 9 months local and systemic tolerance study in female monkeys 

with an intrauterine levonorgestrel releasing system inserted into the uterus 
A45408 - C08075_C Drug-free Mirena  Local and systemic tolerance study in 

monkeys over a period of ca. 13 weeks after surgical intrauterine insertion of 
an intrauterine system 

A45666 - Forward cell mutation assay with extracts of C08075_A (  at the 
thymidine kinase locus (TK+/-) in mouse lymphoma L5178Y cells 

A45701 - Evaluation of extracts of C08075_A (  in a bacterial reverse mutation 
study using Salmonella typhimurium (Ames Test) 

A44181 - LE10200J [Extract] Local tolerance test after single intracutaneous 
administration in the rabbit 

A51744 - LE1005C (MIRENA  Tube) [Extract] Local tolerance test after single 
intracutaneous administration in the rabbit 

A52066 - LE1003C (LCS   [Extract] Local tolerance test after single 
intracutaneous administration in the rabbit 

A45905 - C08075_A (EtO steril) [Extract] Local tolerance test after single 
intracutaneous administration in the rabbit 

A46336 - C08133 (EtO steril) Local tolerance test after intramuscular implantation in the 
rabbit with an exposure period of 8 days 
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PH-35585 - LE10200J Study for the skin sensitization effect in guinea pigs 
PH-36388 - Mirena  Insertion Tube Study for the skin sensitization effect in 

guinea pigs 
PH-36404 - LE1003C Study for the skin sensitization effect in guinea pigs 
PH-35865 - C08075_A  Study for the skin sensitization effect in 

guinea pigs 
A52604 - Cytotoxicity assay in vitro: Evaluation of materials for medical devices (XTT-

Test) with LE1005C 
A52537 - Cytotoxicity assay in vitro: Evaluation of materials for medical devices (XTT-

Test) with LE1003C 
A46671 - Cytotoxicity assay in vitro: Evaluation of materials for medical devices (XTT-

Test) with C08075_A  and C08075_A  
A51186 - Cytotoxicity assay in vitro: Evaluation of materials for medical devices (XTT-

Test) with LE1002C (extraction period: 28 days) 
A51185 - Cytotoxicity assay in vitro: Evaluation of materials for medical devices (XTT-

Test) with LE1002C (extraction period: 72 hours) 
A46674 - Detection of the haemolytic potential of an extract of C08075_A_  

with human erythrocytes 
A45288 - LCS/Silver ion release in vitro 
 
Studies submitted with initial IND (reviewed by Krishan Raheja, DVM, PhD): 
 
A16460 (  study #56151 Schering Oy #MP00270-23684-01) - LE0027000C (EtO 

steril.): In vitro cytotoxicity test (Elution test)  
A16463 (  study #56152 Schering Oy #MP00270-23685-01) - LE0027000C (EtO 

steril.): Hemolysis test (Direct contact test)  
A16464 (  study #56148) - LE0027000C (Ethylene oxide sterilized) Pyrogen test 

in rabbits   
A16465 (TXEX20040021) - Salmonella Typhimurium Reverse Mutation Assay with 

Extracts of LE0027000C (EtO steril)   
A16466 (TXEX20040022) - Cell mutation assay at the thymidine kinase locus (TK +/-) in 

mouse lymphoma L5178Y cells with extracts of LE0027000C (EtO steril)  
A16467 (TXST20040138) - Maximization test in the guinea-pig to determine a 

sensitizing effect (delayed hypersensitivity) of LE0027000C (EtO steril)  
A16468 (TXST20040139) - LE0027000C (EtO steril) [Extract] Local tolerance test after 

single intracutaneous administration in the rabbit  
A16469 (TXST20040136) - LE0027000C (EtO steril) - Acute toxicity in mice (M/F) after 

single i.v. administration  
A16470 (TXST20040137) - LE0027000C (EtO steril) Acute toxicity in mice (M/F) after 

single intra-peritoneal administration of an extract  
A16471 (TXST20040140) - LE0027000C (EtO steril) - Local tolerance test after 

intramuscular implantation in the rabbit with an exposure period of 8 days   
A16472 (TXST20040141) - LE0027000C (EtO steril) - Local tolerance test after 

intramuscular implantation in the rabbit with an exposure period of 90 days (at 
least)  
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A16473 (TXST20040105) - LE0027000C (EtO steril) - Systemic and local tolerance 
study in rats after subcutaneous implantation of the test article over 4 or 26 to 
27 weeks  

 
Studies also submitted to NDA 21225 (Mirena) and already reviewed: 
 
A44272 - Cytotoxicity assay in vitro: Evaluation of materials for medical devices (XTT-

Test) with LE10200J  (reviewed by Kimberly 
Hatfield, 1-28-09, in association with NDA 21225, SDN#23 (eCTD #0016), 11-
19-2008) 

3.2 Studies Not Reviewed  

A52522 - Concentrations of ZK 65223 (silver) in Study "Cytotoxicity assay in vitro: 
Evaluation of materials for medical devices (XTT-Test) with LE1002C 
(extraction period: 28 days)” 

  -this is a partial report in support of study A51186 

3.3 Previous Reviews Referenced 
Initial IND, IND 73505, SD#6, 7-27-2007: 

Reviewed by Krishan Raheja, DVM, PhD; 10-1-2007 
NDA 21225, SD#23, 11-19-2008: 

Reviewed by Kimberly Hatfield, PhD; 1-28-2009 
 

4 Pharmacology 
4.1 Primary Pharmacology 
LNG has been extensively used as an approved product in a variety of oral 
contraceptives, hormone replacement therapy and LNG-releasing intrauterine systems, 
and its pharmacology is well known. LNG is a metabolically stabilized 19-
nortestosterone derivative, a potent progestin, has some androgenic activity but is 
devoid of glucocorticoid and estrogenic activity in vivo, and is a potent inhibitor of 
ovulation. Despite the extensive knowledge regarding LNG, the Sponsor has cited 
numerous literature articles and has provided a literature summary of the 
pharmacodynamic properties of LNG with the initial IND 73505 (SD #6; 7-30-2007).    
 

5 Pharmacokinetics/ADME/Toxicokinetics 
5.1 PK/ADME 
The pharmacokinetics and ADME of LNG in animals are well known. Despite this 
knowledge, the Sponsor has provided a literature summary of the pharmacokinetic 
properties of LNG with the initial IND 73505 (SD #6; 7-30-2007), and in the nonclinical 
overview of this application. 
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This study examined the toxicity of a single i.p. administration (50mL/kg) of sesame oil 
control or an extract of C08075_A  

in sesame oil (no concentration given). Each treatment group had 3 male and 3 
female Crl:CD1 mice. Clinical observations and body weights were examined over a 14 
day period.  No test-article related findings were observed.  A single i.p. administration 
of a C08075_A extract is tolerated in male and female mice with no signs of toxicity.  
 
 
6.2 Repeat-Dose Toxicity 
Study title:  LE0420902N – 9 months local and systemic tolerance study in 

female monkeys with an intrauterine levonorgestrel (LNG) releasing 
system inserted into the uterus. 

Study no.: TXST20050085 (Report A24173) 
Study report location: IND 73505; SD#51 (eCTD #45); 8-31-2011 

Conducting laboratory and location: Bayer Schering Pharma AG, Nonclinical Drug 
Safety, 13342 Berlin, Germany 

Date of study initiation: July 11, 2005 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: ZK 18206 (levonorgestrel; LNG); 

LE0420902N (LNG IUS); Batch #C05058 
 
Key Study Findings 

• This study was conducted to test the local and systemic tolerance of the LCS 
device with the addition of the silver ring. 

• Intrauterine administration of LNG-IUS resulted in pharmacologically-relevant 
outcomes in the uterus compared to placebo and sham controls, and expected 
mechanical effects of the IUS itself. 

• There were no local tolerance or safety issues with LNG-IUS over 9 months use. 
 
Methods 

Doses: 0 (sham); 0 (placebo); 16 μg/d IUS (release rate) 
Frequency of dosing: Single administration, but 9 month exposure 

Route of administration: Intrauterine 
Dose volume: n/a 

Formulation/Vehicle: LE0420900N (placebo IUS); LE0420902N (LCS IUS) 
Species/Strain: Female cynomolgus monkey 

Number/Sex/Group: 3 groups; 8 females/group 
Age: 44-6 months 

Weight: 2.2-4.1 kg 
Satellite groups: n/a 
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Unique study design: The IUS could not be inserted in the monkey as in a 
human, due to size and the anatomy of the monkey’s 
cervix. Therefore, the IUS was shortened, and 
inserted surgically into the cavum uteri and fixed in the 
myometrium (to inhibit rejection). Insertion was 
performend within one week after the end of a 
menstrual bleeding.  

Deviation from study protocol: n/a 
 
Observations and Results 
 
Mortality: All animals survived until scheduled termination of the study. 
 
Clinical Signs: Both sham and placebo animals had a high number of observations of 
stained/bloody vaginal discharge compared to animals with the LNG IUS (407 (8 
animals) in sham; 726 (8 animals) in placebo; 43 (4 animals) in LNG IUS). There were 
no other test-article related effects. 
 
Menstrual Cycle Pattern:  The normal monkey menstrual cycle is 29-30 days. All 
animals had normal cycling over 6 weeks pre-study. In sham and placebo groups, 6/8 
animals each had vaginal bleeding during week 1, and then cycled normally during the 
remainder of the study. In LNG-IUS animals, 2/8 had vaginal bleeding during week 1, 
with 1 having no other menses through study end; 4/8 had no menstrual bleeding 
throughout study; 1/8 had a menses week 3/4, then nothing through study end. As such, 
it appears that LNG-IUS significantly decreases menstrual bleeding. 
 
Body Weights: LNG-IUS animals had a 31% increase in mean absolute body weight 
versus sham control and 25% over placebo controls at the end of the study (40 weeks).  
Body weight gain was increased in LNG-IUS animals 2-fold over both sham and 
placebo controls.  LNG-IUS gained 35% weight over 40 weeks, while sham and placebo 
controls only gained 19%. During study, LNG-IUS animals had statistically significant 
increases in absolute body weights versus sham controls from weeks 5-24 (LNG-IUS 
was not compared to placebo control week to week).  However, there were no 
statistically significant increases in body weight gain from week to week in LNG-IUS 
animals versus sham controls.  
 
Feed Consumption:  LNG-IUS animals had a 13% increased mean daily food 
consumption (118.1 g/day) compared to placebo control (104.7 g/day), and 17% 
increase over sham control (101.3 g/day).  
 
Ophthalmoscopy: No test article-related findings were observed. 
 
Blood Pressure: A slight increase in systolic pressure was observed in LNG-IUS 
animals at week 39 versus sham controls, but was within the historical control range. 
Similar increases were also observed pre-study and in individual animals of sham and 
placebo at different time points, so this does not appear be test article-related. 
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Study Validity: Selection of bacterial tester strains was adequate. Positive controls 
produced expected responses. Dose selection for the plate incorporation method was 
adequate and included 10-100% test item extract per plate. The S9 concentration was 
within acceptable limits. 
 
Results: The test item did not cause increased reversion in any of the tester strains at 
any dose, either by the plate incorporation procedure or through preincubation, in the 
absence or presence of S9.  Positive and negative controls caused expected reversion. 
 
Conclusion:  The C08075_A material to be used in the IUS is not a mutagen based on 
the Ames test. It does not induce gene mutations by base-pair changes or frame-shifts 
in the genome of S. typhimurium strains. 

 

Study title:  Forward cell mutation assay with extracts of C08075_A at the 
thymidine locus (TK+/-) in mouse lymphoma L5178Y cells 

Study no.: TOXT5079973 (Report #A45666) 
Study report location: IND 73505; SD#51 (eCTD #45); 8-31-2011 

Conducting laboratory and location: Bayer Schering Pharma AG, Nonclinical Drug 
Safety, 13342 Berlin, Germany 

Date of study initiation: February 10, 2009 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: C08075_A  Batch C08136  

C08069 (silver) 
 
Methods 

Cell line: Mouse lymphoma L5178Y/TK+/- 
 Concentrations in definitive study: 12.5-100% (-S9); 12.5-95% (+S9) 

Basis of concentration selection: Experience from prior studies with extracts in 
culture medium 

Metabolic activation system: S9 fraction isolated from livers of Aroclor 1254 
induced male Sprague Dawley rats 

Negative control: Medium 1% DMSO (dimethysulfoxide) 
Positive control: NQO (4-nitroquinoline 1-oxide; 0.1 μg/mL) and 3-

MC (3-methylcholanthrene; 2 μg/mL) 
Formulation/Vehicle: Assay 1: Extracts in culture medium RPMI 1640 

with Gluta-MAX-I + 5% horse serum + 100 U/100 
μg/mL penicillin streptomycin 
Assay 2: Extracts in culture medium RPMI 1640 
with Gluta-MAX-I + 20% horse serum + 100 
U/100 μg/mL penicillin streptomycin 
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Incubation & sampling time: 3hrs at 37°C with and without S9; 24hrs at 37°C 
without S9. Following treatment, test item was 
removed, and cells subcultured fro a 2-d growth 
and expression period. Cells were then plated in 
microtiter plates and incubated at least 10 days at 
37°C and 5% CO2. 

 
Study Validity: The study was valid as all criteria were met: 1) at least one negative 
and/or solvent control and one positive control is completely valuable, 2) the negative 
and/or solvent controls yield values in the 1st and 2nd plating efficiency in a range of 65-
130%; 3) the means of the spontaneous mutant frequency of the negative and/or 
solvent controls are in ta range of 5-170 per 106 cells and in accordance with historical 
control data; and 4) positive controls induce significant increases (at least 2-fold) in the 
mutant frequencies compared to the negative controls and yield absolute values above 
the range of historical control data.  
 
Results: There were no cytotoxic effects of the test item in assays with or without S9.  
In assays #1 and #2, there were no concentrations of test article that resulted in an 
increase in mutant frequencies that exceeded the threshold of twice the number of 
mutant colonies of the solvent controls. The NQO and 3-MC positive controls were 
clearly mutagenic. 
 
Conclusion: The C08075_A material to be used in the IUS is not a mutagen based on 
the mouse lymphoma assay.  
 

Table 4: Summary of Assay #1: Pulse treatment (3h) with and without S9 mix 
(mean values of two independent cultures) with extracts of C08075_A in 
culture medium (5% horse serum) 

 
S9 = liver homogenate (9000xg fraction) derived from male rats; PE = plating efficiency;  SG = 
suspension growth; a) = extract of C08075_A in culture medium (5% horse serum) for 72 h at 37°C. 
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Study title: Cytotoxicity assay in vitro: Evaluation of materials for medical devices 

(XTT-test) with LE1005C 
Study no.: T3081653EXT (Report #A52604) 

Study report location: IND 73505; SD #51 (eCTD #45); 8-31-2011 
Conducting laboratory

and location:

Date of study initiation: November 24, 2010 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: LE1005C(Batch #TU006GT) extracted in RPMI 

1640 medium, supplemented with 10% FCS 
(PAA), 1mM sodium pyruvate, 2mM L-glutamine, 
and 100μg/mL penicillin/streptomycin.   

 
 
This in vitro study was performed to assess the cytotoxic potential of LE1005C using the 
XTT test with an extract of the test item.   
 

Cell line: Mouse L929 
Negative Control: RM-C (high density polyethylene) (Lot# C-042) (100% of extract) 
Positive Control: Latex (Lot# 12200840820074) (3-100% of extract) 
Medium Control: Complete medium 

Test item: LE1005C (3-100% of extract) 
Incubation time: 24 hours 

Cytotox test: 50 μL XTT mixture added, then absorbance reading at 450 nm 
 
There was no observed difference in absorbance reading between the negative control 
and medium control, and the positive control showed a distinct dose-related reduction in 
cell viability and proliferation (XTT50 = 18.3%). Absorbance readings for LE1005C did 
not indicate any cytotoxic effect up to the highest concentration of extract. 
 
Conclusion: LE1005C does not possess cytotoxic potential. 
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Study title: Cytotoxicity assay in vitro: Evaluation of materials for medical devices 
(XTT-test) with LE1003C 

Study no.: T4081654EXT (Report #A52537) 
Study report location: IND 73505; SD #51 (eCTD #45); 8-31-2011 

Conducting laboratory
and location:

Date of study initiation: November 24, 2010 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: LE1003C(Batch #C10086) extracted in RPMI 

1640 medium, supplemented with 10% FCS 
(PAA), 1mM sodium pyruvate, 2mM L-glutamine, 
and 100μg/mL penicillin/streptomycin.   

 
 
This in vitro study was performed to assess the cytotoxic potential of LE1003C using the 
XTT test with an extract of the test item.   
 

Cell line: Mouse L929 
Negative Control: RM-C (high density polyethylene) (Lot# C-042) (100% of extract) 
Positive Control: Latex (Lot# 03200674110385) (3-100% of extract) 
Medium Control: Complete medium 

Test item: LE1003C (3-100% of extract) 
Incubation time: 24 hours 

Cytotox test: 50 μL XTT mixture added, then absorbance reading at 450 nm 
 
There was no observed difference in absorbance reading between the negative control 
and medium control, and the positive control showed a distinct dose-related reduction in 
cell viability and proliferation (XTT50 = 6.6%). Absorbance readings for LE1003C did not 
indicate any cytotoxic effect up to the highest concentration of extract, and an XTT50 
could not be calculated. 
 
Conclusion: LE1003C does not possess cytotoxic potential. 
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Study title: Cytotoxicity assay in vitro: Evaluation of materials for medical devices 
(XTT-test) with LE1002C (extraction period: 72 hours) 

Study no.: T1078925EXT (Report #A51185) 
Study report location: IND 73505; SD #51 (eCTD #45); 8-31-2011 

Conducting laboratory
and location:

Date of study initiation: May 4, 2010 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: LE1002C (Batch #C08069), purity 99.99%. 

Extracted in 5 mL 0.9% (w/v) NaCl in deionized 
water, supplemented with 10% FCS, 1% 
penicillin/streptomycin, and 1.1 g/L glucose 
(complete saline), for 72 hours.    

 
 
This in vitro study was performed to assess the cytotoxic potential of LE1002C using the 
XTT test with an extract of the test items.   
 

Cell line: Mouse L929 
Negative Control: RM-C (high density polyethylene) (Lot# C-042) (100% of extract) 
Positive Control: Latex (Lot# 12200840820074) (3-100% of extract) 
Medium Control: Complete medium 
Solvent Control: Complete saline 

Test item: LE1002C (3-100% of extract) 
Incubation time: 72 hours 

Cytotox test: 50 μL XTT mixture added, then absorbance reading at 450 nm 
 
There was no observed difference in absorbance reading between the negative control, 
medium control, or solvent control, and the positive control showed a distinct dose-
related reduction in cell viability and proliferation (XTT50 = 19.2%). Absorbance readings 
for LE1002C indicated cytotoxicity at 70% and 100% extract with cell viability reduced to 
9.73% and 1.15% respectively.  The calculated XTT50 value is 55.2%.  No cytotoxicity 
was observed at lower concentrations.  
 
Conclusion: LE1002C does possess cytotoxic potential. 
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Study title: Cytotoxicity assay in vitro: Evaluation of materials for medical devices 
(XTT-test) with LE1002C (extraction period: 28 days) 

Study no.: T2078926EXT (Report #A51186) 
Study report location: IND 73505; SD #51 (eCTD #45); 8-31-2011 

Conducting laboratory
and location:

Date of study initiation: April 30, 2010 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: LE1002C (Batch #C08069), purity 99.99%. Two 

pieces were extracted in 10 mL 0.9% (w/v) NaCl 
in deionized water, supplemented with 10% 
FCS, 1% penicillin/streptomycin, and 1.1 g/L 
glucose (complete saline), for 28 days.   

 
 
This in vitro study was performed to assess the cytotoxic potential of LE1002C using the 
XTT test with an extract of the test item.   
 

Cell line: Mouse L929 
Negative Control: RM-C (high density polyethylene) (Lot# C-042) (100% of extract) 
Positive Control: Latex (Lot# 12200840820074) (3-100% of extract) 
Medium Control: Complete medium 
Solvent Control: Complete saline 

Test item: LE1002C (3-100% of extract) 
Incubation time: 72 hours 

Cytotox test: 50 μL XTT mixture added, then absorbance reading at 450 nm 
 
Study report A52522 (not reviewed) validated the cell culture medium concentrations of 
silver (ZK65223) in this study after extraction for 28 days.  Concentrations were as 
follows: 
 

 
 

There was no observed difference in absorbance reading between the solvent control 
and medium control.  The negative control showed a 20% reduction in cell viability 
(80.94% cell viability), though the report lists no relevant difference from solvent or 
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Conclusion: C08075_A,  do not induce haemolysis in human 
erythrocytes. 
 
 
Study title: LCS / Silver ion release in vitro 

Study no.: Report #A45288 
Study report location: IND 73505; SD #51 (eCTD #45); 8-31-2011 

Conducting laboratory and location: Bayer HealthCare 
Date of study initiation: May 16, 2011 

GLP compliance: No 
QA statement: No 

Drug, lot #, and % purity: Levonorgestrel contraceptive system (LCS) 
samples from batches C08105 (fresh sample; 
EO sterilized), C07010  

 EO sterilized), C10101 (EO 
sterilized), C10101  

 
This in vitro study was performed to examine the amount of silver released from LCS 
samples into physiological saline at various time points following a 28-30 day 
incubation.  The silver profile was added to the vertical stem of the T-body to improve 
ultrasound detection.  The resulting concentration of released silver was determined 
using inductively coupled plasma mass spectrometry with validated ICP-MS method.    
 
LCS samples sterilized with  seemed to release more silver ions than wither 
aged or fresh samples sterilized with EO. The concentration range of silver released 
over 30 days was between 99.83 – 293.66 μg/L, with amounts averaging between 1 – 
2.94 μg over 28-30 days (0.036 – 0.098 μg/day). 
 
The EPA’s established oral reference dose (an estimate of a daily exposure to the 
human population that is likely to be without an appreciable risk of deleterious effects 
during a lifetime) is 0.005 mg/kg/day (5 μg/kg/day)1.  The released silver in this IUS 
equates to 0.036 – 0.098 μg/day or 0.0006 – 0.0016 μg/kg/day. As a result, the 
released levels of silver are safe. 

                                            
1 http://www.epa.gov/iris/subst/0099.htm 
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A number of acute toxicity, mutagenicity, and tolerability studies were performed on the 
components of LCS12, along with a chronic 9-month toxicity study where a modified 
LCS12 was implanted in female monkeys.  The 3 components of the inserter (insertion 
tube, flange and plunger) were well-tolerated following intracutaneous administration, 
and had no skin sensitization or cytotoxic potential.  The inserter poses no safety 
concerns for clinical use.  Intrauterine administration of a modified LCS12 (for size 
purposes) in the monkey resulted in pharmacologic effects, but no local tolerance or 
safety issues.  Therefore, the LCS12 product itself was deemed safe.  
 
The silver component alone, and/or the  products were tolerated 
with no signs of toxicity based on single i.v., i.p. and i.c. administration in mice and 13 
weeks (intrauterine) administration in the monkey; were not irritants via i.m. implantation 
in the rabbit; exhibited no skin-sensitization potential; do not induce haemolysis in 
human erythrocytes; and were not mutagenic based on the Ames Test or mouse 
lymphoma assay. 
 
However, extracts of the silver ring itself, and the  do 
possess slight to clear cytotoxic potential (70-100% extracts).  This is not expected to 
be a concern during clinical use though. A 30% extract was not deemed cytotoxic and 
the Sponsor reports that the silver concentration in this extract was approximately 6-fold 
higher than the proposed silver concentration released by the LCS12 product 
(determined in an in vitro release test; ~165 μg/L).  Cytotoxic extracts (70% and 100%) 
were reported by the Sponsor to have silver concentrations 13 and 20 times higher than 
the concentrations determined in the release test. The Sponsor notes that it is unlikely 
that such high concentrations of silver ion would be achieved in vivo by the silver ring 
used in LCS12. In addition, no other toxicity, intolerance or mutagenicity was noted, so 
the use of silver in the LCS12 T-body for ultrasound detection is not a safety concern. 
 
As mentioned above, study report 45288 investigated the LCS12 in vitro silver ion 
release rate.  It was determined that the concentration range of silver released from 
LCS12 over 30 days was between 99.83 – 293.66 μg/L, with amounts averaging 
between 1 – 2.94 μg over 28-30 days (0.036 – 0.098 μg/day or 0.0006 – 0.0016 
μg/kg/day).  The EPA’s established oral reference dose (an estimate of a daily exposure 
to the human population that is likely to be without an appreciable risk of deleterious 
effects during a lifetime) is 0.005 mg/kg/day (5 μg/kg/day).2  In addition, published 
literature documents that the maximum daily intake of silver in a non-occupationally 
exposed population (via food and drinking water, or inhaled air) is 110 μg/day.3,4,5  Silver 
rings weighed from recovered ex vivo samples of LCS12 used in vivo showed that the in 

                                            
2 http://www.epa.gov/iris/subst/0099.htm 
3 Holler J, Nordberg GF, Fowler BA (2007). Silver. In: Handbook on the Toxicology of Metals (3rd edition). 
Nordberg et al, Eds. Academic Press, Inc. 
4 Juberg DR (1997). Health risk assessment of environmental silver. In: Andren, Anders W.; Bober, 
Thomas W., Eds. The 5th international conference proceedings: transport, fate and effects of silver in the 
environment [Madison, Wis.]: University of Wisconsin System, Sea Grant Institute. 
5 Fung MC, Bowen DL (1996). Silver products for medical indications: risk-benefit assessment. J Toxicol 
Clin Toxicol., 34(1):119-126. 
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vivo release is approximately 100 ng/day during a 3 year usage. In comparison to all of 
these values, the in vitro released silver in LCS12 (0.036 – 0.098 μg/day or 0.0006 – 
0.0016 μg/kg/day) is at least 3000 times lower than the oral reference dose, and 1100 
times lower than the population maximum daily intake. The in vivo release derived from 
ex vivo samples (100 ng/d) is also 1100 times lower than the population maximum daily 
intake. Even under the assumption that the complete silver ring would dissolve during 
the intended period of use, the maximum theoretical exposure would be 22 mg/1080 
days (20 μg/day), or 5 times less than the population maximum daily intake.  As a result, 
the released levels of silver are safe. 
 
A comparison of the clinical and nonclinical AUC values of LNG reveals appropriate 
safety margins of exposure.  The Phase 2 clinical study (A46796) revealed a clinical 
AUC0-Tlast of 85993 ng*d/L for LCS12, and the Phase 3 clinical study (A52238) revealed 
a clinical AUC0-Tlast of 76461 ng*d/L for LCS12 (0-Tlast equals from time 0 to the last 
data point > LLOQ). In the chronic monkey toxicity study, where monkeys were 
implanted with an IUS with 16 μg/d release rate, PK analysis determined an AUC0-Tlast of 
16893 ng*h/mL, which equates to 703875 ng*d/L.  Based on AUC, the 16 μg/d release 
rate dose in the monkey is 8-9 times higher than the planned LCS12 clinical dose, and 
was found to have no toxicity or safety issues.   In addition, LCS12 is designed similarly 
to Mirena, but with a lower daily release rate, and smaller size of the system.  The safe 
history of clinical use with Mirena (20 μg/day LNG release) also supports the clinical 
safety of LCS12 (10 μg/day LNG release).  
 
Nonclinical issues regarding labeling: 
The Sponsor’s proposed LCS12 (Skyla) labeling is modeled off of the approved 
physicians labeling for Mirena (Bayer is the Sponsor for both Mirena and Skyla). This 
reviewer has reviewed Sections 8 and 13 of the label, along with pharmacologic class in 
Highlights, and has also compared the Mirena and Skyla labels. The Sponsor has 
proposed minor additions of language to Sections 8.1, 8.3 and 8.4, but these are based 
on clinical knowledge.  All changes to Section 8 appear appropriate, and there are no 
objections. The Sponsor has added a clarifying statement “…among women using 
progestin-only birth control pills” to the sentence in section 8.3 “Isolated postmarketing 
cases of decreased milk production have been reported among women using progestin-
only birth control pills”, which is different than in the Mirena label.  Support for this 
statement is being discussed with the clinical review team.  
 
The Sponsor has proposed no changes to the language in Section 13 (Carcinogenesis, 
Mutagenesis, Impairment of Fertility), from that of Mirena, other than the change in dose 
multiple values.  These values are accurate.  However, a change in wording is proposed 
by the review team to conform to the labeling in this Section of oral contraceptive 
products. Deletion of  is proposed, with only a statement 
referring to the Warnings and Precautions Section 5.8 regarding Breast Cancer. This 
will also be proposed for Mirena. 
 
The pharmacologic class is incorrect as currently listed in Highlights of Prescribing 
Information, and should be edited based on the FDA Established Pharmacologic Class 
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listings.  The word  should not be used, and while the pharmacologic class 
listing suggests the use of the term IUD, the term IUS is more appropriate, as this is 
technically a drug product and not a device.  
 
The following is the Sponsor’s proposed labeling (submitted March 2012; eCTD #0005, 
SD#6) for Highlights, Section 8 and Section 13, with recommended annotated edits to 
the Highlights section, and Section 13.1 (insertions are underlined, deletions are 
strikethrough): 
 

Highlights of Prescribing Information 
Indications and Usage 
Skyla is a  progestin-
containing intrauterine system (IUS) indicated for prevention of pregnancy for up 
to 3 years (1) 
 
8      USE IN SPECIFIC POPULATIONS 
8.1   Pregnancy 
The use of Skyla during an existing or suspected pregnancy is contraindicated. 
Many studies have found no harmful effects on fetal development associated 
with long-term use of contraceptive doses of oral progestins. The few studies of 
infant growth and development that have been conducted with progestin-only 
pills have not demonstrated significant adverse effects. [See Contraindications 
(4), Warnings and Precautions (5.1, 5.2).] 
8.3 Nursing Mothers 
In general, no adverse effects have been found on breastfeeding performance or 
on the health, growth, or development of the infant. Isolated postmarketing cases 
of decreased milk production have been reported 

.  Small amounts of progestins pass into the breast milk of 
nursing mothers resulting in detectable steroid levels in infant serum. [See 
Warnings and Precautions (5.5).]  
8.4 Pediatric Use 
Safety and efficacy of Skyla have been established in women of reproductive 
age. efficacy is expected to be the same for postpubertal  
under the age of 18 as for users 18 years and older. Use of this product before 
menarche is not indicated.  
 
13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
[See Warnings and Precautions (5.8).]  
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Conclusions:  Pharmacology/Toxicology recommends approval for LCS12 (Skyla) for 
prevention of pregnancy for up to 3 years. 
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12 Appendix/Attachments 
Appendix 1: Nonclinical studies incorporated by reference to NDA 21225 

Table 6: Tabular listing of report titles incorporated by reference to NDA 21225 
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