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Highlights: 

1. Passive ozone samplers used to study ozone exposure in southeastern Hyogo prefecture

2. Association of outdoor ozone concentration and from AMS investigated
3. Mechanism of estimation is based on oxidation of nitrite by ozone to produce nitrate
Ozone is a powerful oxidant and a secondary air pollutant formed by photochemical interactions of nitrogen oxides and reactive volatile organic compounds. Acute and chronic effects of ozone exposure on the respiratory system have been investigated in several epidemiological studies.1-3) Researchers have also reported the negative effects of ozone on cardiovascular and respiratory mortality.4-6) A strong relationship was reported between the measured ozone concentration in outdoor workers 
and the ambient ozone levels obtained from the Ambient Monitoring Station (AMS) in proximity,7), and the concentrations of ozone were usually the highest and the lowest in the outdoor and indoor environment, respectively.8, 9) Therefore, the data from the AMS was occasionally used to evaluate the health risk of ozone.5, 6) 
As the ozone is formed primarily in the atmosphere, the ambient conditions and the wind direction surrounding the AMS are likely to affect the regional representativeness in evaluating ozone levels. As an alternative, the passive ozone sampler 10)
 is a useful 
tool to accurately measure the personal ozone exposure.8, 9, 11, 12) with an imprecision of ±4 ppb and a relative imprecision of 10%.13) 
In this study, passive ozone samplers were used to evaluate the ozone exposure levels of the staff of Hyogo College of Medicine
, Japan. Simultaneously, the outdoor ozone concentrations were also determined. This is the first study to detect the personal exposure level of residents
 from southeastern Hyogo prefecture to ozone. This study also 
investigated the association of the outdoor ozone concentrations and that from the AMS in proximity to the outdoor sampler
.
MATERIALS AND METHODS
Sampling and Pretreatment 
Twenty-one staff members 
of the Hyogo College of Medicine, Japan
 were recruited as study participants. This study was approved by the Ethics Committee 
of Hyogo College of Medicine, and informed consent was obtained from each participant before the study
. The houses of all participating staff were located in five cities 
of southeastern Hyogo prefecture (Fig. 1) and had a set of personal/outdoor 
passive ozone samplers (Ogawa sampler, OGAWA & CO., LTD., Kobe, Japan). The personal sampler was pinned to the top front side of participant's clothes. The outdoor sampler was placed in a well-ventilated area outside of the participant's house. A
 total of forty-two 24-h samples were collected and stored in a refrigerator (4 ˚C) until use. The participants were instructed to record their daily activities, such as the time spent outdoors for 07:00–12:00, 12:00–18:00, and 18:00–24:00
.
The sampler used in this study 
contains two glass fiber filters coated with sodium nitrite and potassium carbonate.14) The mechanism is based on the oxidation of nitrite by ozone to produce nitrate
. 
In this study, the filters were treated according to the Ozone Passive Sampler Protocol published by OGAWA & CO., LTD. 14) Two glass fiber filters were placed in a vial
, and subsequently, 5 mL of ultra-pure water (Milli-Q) was added. After shaking, the vial was left to stand for approximately 30 min. Approximately
 1 mL of the supernatant was filtered (Cosmonice Filter (W), pore size 0.45 μm, φ13 mm, Nacalai Tesque, Kyoto, Japan), and 100 µL of the filtrate was injected into an HPLC system as described below.
HPLC system and Chemicals
Nitrate was analyzed using an HPLC system with ultraviolet (UV) detection. The HPLC system consisted of a mobile phase pump (SI-1/2001, Shiseido, Tokyo, Japan), an UV-visible detector (SI-1/2002, Shiseido, Tokyo, Japan), a chromatopac integrator (C-R7A, Shimadzu, Kyoto, Japan), a degasser (SI-1/2009, Shiseido, Tokyo, Japan), a column oven with manual injector (SI-1/2004, Shiseido, Tokyo, Japan), a guard column (Shim-pack IC-GA2, 4.6
 ID × 10 mm, Shimadzu, Kyoto, Japan) and a non-suppressor type analytical column (Shim-pack IC-A3, 4.6 ID × 150 mm, Shimadzu, Kyoto, Japan). The mobile phase was 0.4 mM disodium phthalate (Tokyo Kasei, Tokyo, Japan), and flow rate was 1.0 min/mL. Both the guard and analytical columns were maintained at 40ºC in the column oven. Standard nitrate (sodium nitrate) was purchased from Kishida Chemical Co., Ltd. (Osaka, Japan).
Quality Control
Indirect photometric detection ion chromatography was used in this study for nitrate analysis. Standard nitrate solution (100 µL) was injected into the analysis system for method validation. The calibration curve showed good linearity (r = 0.9933) from 0.1 to 1.0 µg/mL. The detection limit (S/N = 3) was 0.1 µg/mL, and relative standard deviation (n = 3) was 4%.
In order to assess the accuracy of the sampler, data from the samplers were compared to that from UV Ozone Monitor (EG-700, EBARAJITSUGYO Co., Ltd., Kanagawa, Japan
) at the roof of No. 9 building of Hyogo College of Medicine. The mean nitrate concentrations of five 24-h samples obtained from passive sampler and UV Ozone Monitor were 23.5 (± 2.96) ppb and 23.9 (± 2.14) ppb, respectively. The ([UV Ozone Monitor] - [passive sampler]) / [UV Ozone Monitor] ratio of each data was within 10% 
(range from 0.9 to 8.4%). Approximately 10% of the samples from the same location
 were used as field blanks. The field blank values were subtracted from the ozone measurement for final calculation of the nitrate concentration.
Data Analysis

For statistical treatment, correlation and multiple regression analyses were performed using a statistical analysis program (PASW Statistic 18, IBM, U.S.A.). For multiple regression analysis, the model form was as follows:

where Co and Ca are the outdoor and AMS ozone concentrations, respectively; P is the relative position (of the outdoor sampler to the nearest AMS based on the wind direction. It includes leeward, windward and parallelism); D is the distance (between the outdoor sampler and its nearest AMS) (from 0.5 to 4.4 cm), and ε is the error term. 
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Marine biopolymer-based nanomaterials as a novel platform for theranostic applications

Abstract

Marine biopolymer-based nanomaterials are one of the most active research areas in recent decades for theranostics applications. Marine biopolymers are interesting biomaterials for clinical applications because of their good biocompatibility, biodegradability, inexpensiveness, abundance, stability, ease of surface modification, and nontoxicity. During development, new nanoparticles are coated with marine polymers to combine therapeutic and diagnostic (theranostic) applications because of the strongly enhanced absorption and scattering in near-infrared (NIR) regions. In this review article, the use of marine biopolymer-based nanomaterials for theranostic applications is evaluated, addressing potential applications in drug delivery, photothermal therapy (PTT), photodynamic therapy (PDT), hyperthermia therapy, photoacoustic imaging (PAI), magnetic resonance imaging (MRI), and computed tomography (CT). In addition, the most recent progress in the biocompatibility of marine biopolymer-based nanomaterials in vitro and in vivo is discussed, along with a promising future scope for the treatment of major life-threatening diseases, such as cancer. 

Keywords: Marine biopolymer, Nanomaterials, Theranostic applications, Cancer, Near-infrared. 

Introduction


Marine biopolymer-based nanomaterials have attracted much attention in the latest decades for theranostic applications, including drug delivery, photothermal therapy (PTT), photodynamic therapy (PDT), hyperthermia therapy, photoacoustic imaging (PAI), magnetic resonance imaging (MRI), and computer tomography (CT) 
[1-3]. Marine organisms are known as the rich
 sources of polymers, including fucoidan, alginate, carrageenan, porphyran, chitosan, and chitosan oligosaccharides. Marine biopolymers are one of the main constituents of all living organisms and have been receiving attention as interesting biomaterials in recent years for the medical field because of their good biocompatibility, biodegradability, inexpensiveness, abundance, stability, ease of surface modification, and nontoxicity [2, 4]. In the past decade, inorganic nanoparticles such as gold (Au), silver (Ag), magnetic, mesoporous silica, copper sulfide, and upconversion nanoparticles have been coated with marine polymers and have opened several new avenues for these nanomaterials for biomedical applications because of their strongly enhanced absorption in NIR regions [5]. 

Cancer is one of the main public problems worldwide [6] and is one of the major problems for biomedical research in recent times [7]. Presently, cancer treatment commonly relies on radiotherapy and chemotherapy and is considered problematic to treat because of the very limited available treatment options, difficulty in receiving timely diagnosis, and various side effects [8]. In this context, considerable effort has been dedicated on discovering new strategy for diagnostic and therapeutic applications. In recent years, the development of novel nanomedicine has made a great breakthrough in the biomedical fields [9]. A wide range of marine biopolymer-based nanomaterials have been developed and used for theranostic applications. This review focuses on the marine biopolymer-based nanomaterials that prove to be an important tool for several theranostic applications, including drug delivery, photoablation therapy, imaging and treatment of major life threatening diseases.

Marine biopolymer


Marine biopolymers are one of the most abundant, naturally occurring polymers produced by all living organisms. Biopolymers are long chains of carbohydrate molecules of repeating monosaccharide units combined together by glycosidic bonds [1]. Marine biopolymers have various sources from marine algae and crustaceans. Fucoidan, alginate, carrageenan, and porphyran are natural biopolymers obtained from seaweeds. Chitosan and chitosan oligosaccharide are natural biopolymer isolated from marine crustaceans [2]. Marine biopolymers are naturally occurring polymers with storage and structural functions, which are one of the major constituents in biosystems, including the glycocalyx and the extracellular matrices. Marine biopolymers are renewable, stable, cheap, abundant, biocompatible, biodegradable, and nontoxic in nature. In recent years, biopolymer have commonly been used for various applications in cosmeceuticals, nutraceuticals, and pharmaceuticals [10].   
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�It will also be appropriate to say that the exposure of workers to the ambient ozone concentrations was studied. Please check if this following modification conveys your intended meaning:





A strong relationship was reported between the ozone exposure of outdoor workers �and the ambient ozone levels obtained from the Ambient Monitoring Station (AMS) in proximity…


�This section is more suited to the discussion section as it can be a good point of comparison for the results obtained from this study and previous studies. Please consider moving it there.


�The citation need not be mentioned separately if the citation number is provided.


�Grammar tip: The article 'an' is used with nouns that begin with a vowel sound. For example, the word 'umbrella' begins with the vowel sound 'uh' when read aloud (uh-m-bre-la) and therefore takes the article 'an' before it ('an umbrella').


Though the word 'useful' starts with a vowel 'u', its sound is that of a consonant. Hence, 'useful' should be preceded by 'a' and not 'an.'


�General journal conventions: I have modified the name of the college and added the country name for the benefit of an international audience. Please check if the additions have been accurately made.


�The first sentence of this paragraph mentions that the personal sampling was performed for the staff of Hyogo College of Medicine�. The next sentence mentions that the study focused on residents of the southeastern Hyogo prefecture, which could include ALL residents, and not just the staff. This part might not be clear to the readers.


It needs to be made clear that the residents of the southeastern Hyogo prefecture are the staff of Hyogo College of Medicine�. If this is not correct, the second sentence will have to be modified thus:





This is the first study to detect the personal exposure level of selected residents� from southeastern Hyogo prefecture to ozone, with a specific focus on the staff of Hyogo College of Medicine�.


��You have mentioned 'the other purpose of the study'. However, the primary purpose is not yet established. This has been modified to retain the flow of the paragraph without requiring to make major structural changes. 


�General journal conventions: The concluding lines of the introduction should state the general significance of the findings of the study (i.e., what the results of this study could contribute to society or to the field at large).


�A suggestion here: By 'staff', did you mean 'faculty and staff'? If so, please change the same as per the suggestion.


��The country name has been added here as it describes the study area.


�Committee names should always be in capitals.


�Please specify if this consent was for participation in the study, publication of the results, or both.


�This needs further clarity on how many houses were located in which city. Please ignore this comment if the same has been adequately provided in the figure.


�Please provide details on how many houses had personal and outdoor samplers individually.


��General journal conventions: The date does not hold relevance here as you have mentioned the start date and not the end date. Also, the year of sample collection dates back 10 years from the time this manuscript is being written and communicated, which is a considerably long time span. The journal editor(s) might not find this acceptable. My recommendation here is to remove the sentence entirely, which has been done.


�Grammar tip: Respectively is an adverb that means "for each separately and in turn, and in the order mentioned." The correct use of respectively requires two parallel lists of corresponding items. For example, these sentences are correct: The values of x and y are 3.5 and 18.2, respectively.





Its use in this case is not valid because your sentence does not contain a list.


�I have added this part to avoid generalized statement for all passive samplers.


�The mechanism presented here is not complete. Please provide in brief how the ozone is detected after the formation of nitrate. This will provide clarity to the readers.


�These details are not required in the materials and methods section. They can be a part of the introduction where you can mention the mechanism of estimation of ozone by passive samplers. It will also help the readers understand WHY passive sampling was chosen in the first place in this study.


�Please add the material of the vial, i.e., glass, plastic, etc.


�Grammar tip: The word 'about' is commonly used when rough estimations are made. I would suggest using the word 'approximately' with numerical values, as it indicates that it is very close to the actual value.


�Please provide the units of measurement here.


�General journal conventions: The equipment supplier details have been provided in the correct format.





The general convention followed across scientific journals is as follows:


For a vendor in the USA: Description (Product name; Company name, City, State abbreviation, Country) or, Product name (Company name, City, State abbreviation, Country) 


Note that the country name for vendors in the USA is not required but is often provided.


For a vendor outside the USA: Description (Product name; Company name, City/Town, Country) Or Product name (Company name, City/Town, Country)


Please make the required changes at all relevant instances.


Once you have provided the location for a supplier, there is no need to provide it again. You can just use the name of the company.


�Please specify what value this is being compared to. 


�Please check if this insertion conveys your intended meaning.


�Please add the model form here.


�Some instances of double spacing were observed, which have been fixed.


�The original word did not fit well in the sentence and could have been a typo. Please check this modification.
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