Dear Editor,

On behalf of all the authors, I am sending the file containing the list of corrections of the manuscript “Development and validation of an LC-MS/MS method for the determination of adapalene in pharmaceutical forms for skin application" by Vladimir Dobričić et al.
We appreciate the careful evaluation made by the reviewers and the suggestions provided to improve our manuscript. Their observations were followed and appropriate corrections were made.  
First of all, the title was changed according to the comment of the reviewer C, in order to precisely present the actual work. 

In accordance with your comment, new references were added (page 4; references 11-13 and 23-26), which present available adapalene pharmaceutical forms and show that LC-MS and LC-MS/MS methods have been used more often in analysis of pharmaceutical and cosmetic forms in the last years. Novelty, originality and contribution of this work are emphasized on page 4. Adapalene is a synthetic retinoid used for the topical treatment of acne vulgaris, psoriasis and photo aging. There is an increase in the number of new adapalene pharmaceutical forms for skin application with improved biopharmaceutical properties. These forms contain complex matrices and specific and sensitive analytical methods are required for adapalene analysis. However, there are no LC-MS or LC-MS/MS methods for the analysis of adapalene in pharmaceutical forms. Due to its specificity and sensitivity, the LC-MS/MS method developed and validated in this study could also be used as a starting point for the development of biopharmaceutical method for the analysis of adapalene in biological samples. Additionally, results of adapalene MS/MS analysis, performed in this study under different ionization conditions, could be used for structural elucidation of similar compounds.
Dear Reviewers,


We have received your report on our manuscript entitled “Development and validation of an LC-MS/MS method for the determination of adapalene in pharmaceutical forms for skin application". Thank you for your valuable comments and questions.

Below you will find the answers on your questions. Changes in the manuscript are highlighted with red color. Below each reviewers’ comment, our answers are given together with pages of the manuscript where the changes were made.  

Reviewer A
Reviewer’s comment:
„Acronyms should be explained the first time they appear in the text (e.g. lines 69, 71, 75, 78…). It is not necessary to explain them again later on (e.g. line 175, 230…)”

Answer:

The corrections were made (pages 4, 5, 12 and 14).
Reviewer’s comment:
“Line 68: rephrase; exclude the word “official”.”
Answer:

The sentence was rephrased and “official” deleted (page 4). 
Reviewer’s comment:

“Line 96: correct is Loughborough”
Answer:
The correction was made (page 5).
Reviewer’s comment:

“Line 161: …by spiking…Sona® 0.1% gel and Sona® 0.1% cream placebos. Or by dissolving these formulations in ethanol? Please be more specific.”
Answer:

Accuracy is tested by spiking placebo (or pharmaceutical form, if placebo is not available) with the standard solution of tested substance to obtain three concentrations: 80%, 100% and 120% of the target concentration. Sona® 0.1% gel, Sona® 0.1% cream and microemulsion APG-1 placebo were spiked with standard solution of adapalene. Spiked samples were dissolved in ethanol to obtain three concentrations: 320 ng mL-1 (80%), 400 ng mL-1 (100%) and 480 ng mL-1 (120%). In order to clarify this part, appropriate explanations were added into the text (page 7).
Reviewer’s comment:
“Instead of Table 1, it would be clearer to insert figure with mass spectra showing fragmentation of the parent ion in both ionization modes using three different mobile phases (full MS/MS spectra). They should be recorded in the same way: the collision energy should be selected in a way to ensure almost complete degradation/fragmentation of the parent ion. Out of all fragment ions obtained in this way, the most intensive one should be selected for quantification in SRM mode. Other fragment ions are usually used for conformation purposes. In these full MS/MS spectra, different fragmentation patterns (if any) should be seen and briefly discussed.”

Answer:

Three figures with MS/MS spectra were added into the text (Fig. 2, Fig. 3 and Fig. 4.; pages 8,9 and 10). The MS/MS analysis was performed by use of three mobile phases (acetonitrile/0.1% trifluoroacetic acid = 50:50 (v/v), acetonitrile/0.1% formic acid = 50:50 (v/v) and acetonitrile/20 mM ammonium acetate = 50:50 (v/v); flow rate: 500 l min-1) in negative and positive mode. The most intensive fragment (m/z = 367.0), which was selected for quantification purposes in this study, and some of other fragment ions (m/z = 336.7; 337.1; 394.3) were briefly discussed (pages 10 and 11). 

Reviewer’s comment:
Lines 185-189: Provide some explanation of your findings. Generally, this is expected since adapalene contains -COOH group. The ionized form of the group is easily detected in the negative ionization mode. Also, the ionization of this group is not favourable in the acidic environment (mobile phase containing acid).
Answer:

Appropriate explanations were added into the text (pages 11 and 12). 
By use of mobile phases tested in this study, production of both positive and negative adapalene ions is possible, depending on the selected ionization mode (H+ ion causes production of adapalene cation (presumably due to protonation of oxygen atoms in -OCH3 or -COOH group), whereas HCOO-, CF3COO- and CH3COO- cause production of adapalene anion (deprotonation of -COOH group)). We think that our results can be explained in the way presented in the manuscript (added explanations are marked with red color, pages 11 and 12), since the strongest signal of parent ion in positive mode could be expected in the most acidic environment (mobile phase acetonitrile/0.1% trifluoroacetic acid = 50:50 (v/v)), whereas the strongest signal of parent ion in negative mode could be expected in the environment with highest pH (mobile phase acetonitrile/20mM ammonium acetate = 50:50 (v/v)).
Reviewer’s comment:
The m/z values should be shown with just one decimal (e.g. line 191…).

Answer: 

The corrections were made (Pages 7, 11, 12 and 13).
Reviewer’s comment:
“Line 225: Specificity - it would be better to insert figure showing SRM chromatograms of used surfactants and placebos, recorded under the same conditions as adapalene standard solution. It should show that there are no intereferences at the retention time of adapalene. This is important since Fig. 3 apparently shows that there is a compound with the same parent ion m/z 411 as adapalene in the microemulsion APG-1, probably originating from the excipients.”

Answer:

Sample chromatograms (adapalene standard (400 ng mL-1), microemulsion APG-1 placebo, p810 and Sona® 0.1% cream placebo) are presented in Fig. 7 (Page 14). Each chromatogram is normalized to the largest peak (default operation by software). Chromatograms of other placebos and excipients are similar to those presented in Fig. 7.
Reviewer’s comment:

“Tables 2 and 3: it should be found concentration, detected concentration, not observed.”
Answer:

The corrections were made (“found” instead of “observed”). Additionally, tables 2 and 3 are changed to 1 and 2 (pages 15 and 16).
Reviewer’s comment:

It is previously written (lines 140 and 166) that precision was tested at 100% level corresponding to adapalene conc. of 400 ng/mL. In Table 3, found concentration in the precision experiments is around 1 mg/g (which corresponds to conc. of 0.1% in these formulations, line 111). As I understood, diluted formulations were used for this experiment. Which concentration is correct?
Answer:

Concentration of adapalene in pharmaceutical forms is 1 mg g-1 (0.1 %). Diluted formulations were used in this test and they were obtained by dissolving 20 mg of adapalene pharmaceutical form (this amount contains 20 g of adapalene) in 50 mL of ethanol (so the final adapalene concentration is 400 ng mL-1). Therefore, concentration of adapalene in the working solution (400 ng mL-1) corresponds to concentration 1 mg g-1 in the undiluted pharmaceutical form. Since in precision testing RSD value is important, concentrations can be expressed either as 400 ng mL-1 or 1 mg g-1. 

Reviewer’s comment:

“Line 296: 0,1% rastvora trifluoro…”
Answer:

The correction was made (page 18).
Reviewer’s comment:

“Line 303: granicama (ne limitima) …kvantifikacije.”

Answer:

The corrections were made (page 18).
Reviewer’s comment:

“Line 305: ponovljivost injektovanja, ponovljivost analize…”

Answer:

The correction was made (page 18).
Reviewer’s comment:

“Line 306: 1%, 2% i 3%, respektivno (ili za svaku od preciznosti).”

Answer:

The correction was made (“respektivno” was added, page 18).
Reviewer’s comment:

“Line 311: Gollnick”

Answer:

The correction was made (page 19).
Reviewer’s comment:

“Line 325: Semin. Cutan. Med. Surg.”

Answer:

The correction was made (page 19).
Reviewer’s comment:

“The formatting of references should be consistent: with or without space between initials. The Instructions for authors for the JSCS suggests with space.”

Answer:

The corrections were made (spaces were added between initials, pages 19 and 20).
Reviewer C
Reviewer’s comment:
“Title should be as; “Development and validation of an LC-MS/MS method for the determination 1 of adapalene in pharmaceutical forms for skin application” and “ ….. and formulation studies” part should be removed. Because the titles should reflect only the realized works in the study, not the suggestions or works planning for future.”

Answer:

The correction was made and the titled was changed. Regarding this, appropriate changes were also made in abstract (Page 2), introduction (Page 4), conclusion (Page 17) and “ИЗВОД” (Page 18).
Reviewer’s comment:
“In introduction part; In line 61,62 authors say: Absorption through the skin is very low, and only traces of adapalene were found in the plasma of acne patients after chronic topical application of this drug in controlled trials (Lit. No.8,9)  Which previous methods were used for the determination of adapalene in plasma after absorption through the skin? It should be described briefly for conclusion. Generally LC-MS or LC-MS/MS were used for this purposes.”
Answer:

Pharmacokinetic studies (which showed low absorption of adapalene through skin) were performed on male volunteers who were treated with radiolabeled adapalene (in the form of 0.1% topical gel). Adapalene was quantified by measuring radioactivity in plasma as well as in other biological samples (urine, faeces and skin strips). 
Appropriate explanation was added into the introduction (Page 3). In addition, reference 9 (L.E. Millikan, Int. J. Dermatol. 39 (2000) 784) was replaced with the more appropriate one, where this pharmacokinetic study is explained (Product information Differin® adapalene 0.1% topical gel   http://www.galderma.com.au/LinkClick.aspx?fileticket=KO3vZ2oZ6yM%3D&portalid=4; list of references, reference 9, page 19).
Reviewer’s comment:

“In Line 78,79: Authors say that; However, MS has not been applied to the quantification of adapalene so far and there are no LC- MS or LC-MS/MS methods for the determination of this drug in pharmaceutical forms, biological samples, biopharmaceutical and formulation studies. But the previous sentence;  MS and GC-MS analysis were utilized for the characterization of impurities during optimization of adapalene synthesis (Lit No.19). This is confusing. In addition, working with biological samples is very difficult and contain metabolites, impurities and need some modifications. For this point of view, this sentence is too ambitious. Also for Line 232,233, “..the potential application in biopharmaceutical and pharmacokinetic studies, where low  concentrations can be expected”. This sentence is also too ambitious, because there is no work for biological samples such as plasma in the projet.”
Answer:

MS and GC-MS analysis were utilized for the characterization of adapalene impurities during optimization of adapalene synthesis, but these methods were not applied to the analysis of adapalene. Therefore, we have rephrased this sentence in order to make it more understandable (page 4).

We agree with the reviewer that working with biological samples is very difficult and requires modifications. Therefore, our suggestions about the application of this method in biopharmaceutical and pharmacokinetic studies were removed (In “Limits of detection and quantification” (page 14), sentence about potential application in biopharmaceutical and pharmacokinetic studies (lines 231-234 in the first version of the manuscript)). However, we think that this method could be used as a starting point for the development of such bioanalytical method (last paragraph in Introduction, page 4). Additionally, application of this method could be considered in formulation studies with solvents and excipients tested in this work (specificity (page 13) and conclusion (page 17)). In summary, we hope these modifications reflect realized work better and make our suggestions less ambitious. 

Reviewer’s comment:

“In Line 82-84: there is a sentence: (e.g., solubility experiments in different excipients, optimization of formulation composition and stability evaluation of adapalene topical formulations). These are the conclusion of the realized work and they should be noticed in conclusion part, not in introduction part. In addition, different excipients can change the entity so the LC-MS/MS chromatograms can be changed.”

Answer:

This part was removed from the introduction and added into the results and discussion (specificity, page 13) and conclusion (page 17). We agree that different excipients can change LC-MS/MS chromatograms, so we discussed only formulation studies with tested solvents and excipients.

Reviewer’s comment:

“In Line 249, In Table II;  a) What is n= ?,  b) What is the meaning of “total concentration?  c) Recovery values are calculated by using known amount of drugs. Is there any relation with the “added amount”?. In addition, In Table II: We see the recovery values in this Table. What is the meaning of % 80, %100 and %120 levels. These are the synthetic mixtures or real samples? In real samples, ıt should be only one result indicating the drug content found of the commercial formulation. % 80, %100 and %120 levels are unsense for a commercial formulation. These are for the synthetic mixtures.”

Answer:

Table II is in the revised manuscript Table I, according to the suggestion of the reviewer A.

a) Found concentrations (at these three levels – 80%, 100% and 120%) are mean values of three determinations. RSD values were calculated for these three determinations. Therefore, n=3 (footnote was added into the Table I and appropriate explanation was given above the Table I, page 15)

b) and   c) - Accuracy is tested by spiking placebo or pharmaceutical form with the standard solution of tested substance. In this study, pharmaceutical forms were used to test accuracy for cream and gel. Total concentration is the sum of added concentration of adapalene standard and concentration that is present in the pharmaceutical form. Placebo was used to test the accuracy for microemulsion and in this case total concentration is equal to the added concentration of adapalene standard. Found concentration is adapalene concentration determined in these mixtures after the spiking procedure. Recovery was calculated by using this formula:
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Recoveries were calculated by using synthetic mixtures (placebo + standard solution of adapalene or pharmaceutical form + standard solution of adapalene) at three levels – 80%, 100% (target concentration or central concentration) and 120%. In this study, target concentration was about 400 ng mL-1 (this was actually working concentration prepared for the determination of adapalene in pharmaceutical forms, obtained by dissolving about 20 mg of formulation (containing about 20 g of adaplene) in 50 mL of ethanol). Other two levels represented 80% and 120% of the target concentration. These three levels were prepared by adding different amounts of adapalene standard solution to placebo or pharmaceutical forms.         

Reviewer’s comment:

“In conclusion part; Line 267,268; Authors say: “…for the determination of adapalene in pharmaceutical forms for skin application and formulation studies were presented”. But there is no work for formulation (such as solubility experiments in different excipients, optimization of formulation composition and stability evaluation of adapalene topical formulations) in the study.”

Answer: 

This part was removed (page 17), as explained in the answer to your first comment.
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