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H I G H L I G H T S  G R A P H I C A L  A B S T R A C T  

� Human serum albumin capsulated the 
hydrophobic carbon dots and phase 
transferred it to be hydrophilic 
nanoparticle. 
� Conjugation of CDs with HAS performs 

good stability and non toxic. 
� The CDs-HSA perform specific targeting 

on tumor cell, as well as significant 
fluorescence signal compared with bare 
CDs.  
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A B S T R A C T   

The hydrophobic carbon nanodots (CDs) are promising nanoparticles to develop due to its uniformly size, good 
photoluminescence properties, and easy surface-modification. Highly photoluminescent hydrophobic CDs have 
been synthesized by carbonization of tartaric acid–L-tyrosine precursors. These hydrophobic CDs showed uni-
formly size distribution and exhibited strong–blue emission under UV irradiation. Further surface modification 
using human serum albumin (HSA) lead to the formation of hydrophilic CDs-HSA within low toxicity and good 
colloidal stability over varied pH and high ionic strengths. Various spectroscopies characterizations were done to 
analyze the morphological and chemical composition of both CDs and CDs-HSA. Further improvement analyses 
on cytotoxicity and confocal laser microscopy (CLSM) upon HeLa tumor cell suggested that the designed CDs- 
HSA was effective to be applied as staining agent against tumor cells.   

1. Introduction 

In the past two decades, the photoluminescent nanoparticle have 
exhibited extensive application, from optical analysis to biological 
sensing [1,2]. Carbon nanodots (CDs) as one kind of photoluminescent 

nanoparticle possessing excellent properties such as low toxicity, enable 
for surface modification, resistance to photobleaching, and good 
biocompatibility [3–5]. The most synthesized CDs are hydrophilic in 
nature with the size below 10 nm [6]. The common synthesize of CDs 
has taken on two approaches, the first is top-down methods, which the 
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CDs are formed from larger carbon structure [7]. The synthesis that 
include on this method are arc discharge [8], electrochemical synthesis 
[9], and laser ablation [10]; whereas the combustion or thermal syn-
thesis [11], microwave irradiation [12], and hot injection [13] are 
belonging to bottom-up method. These methods specifically performed 
preeminence on producing CDs, but remain general limitations, such as 
the use of concentrate or toxic chemicals, complicating reaction process, 
uncontrollable CDs size distribution, low optical properties and low 
yield product [14]. To overcome those problems, many researchers 
report application carbonization, as part bottom-up method, that giving 
thermal, even pressure treatment, on carbon precursors. The carbon-
ization process was proven on granting production of CDs with narrow 
size distribution, a simple partway, and many option on chemical pre-
cursor [15,16]. By choosing the thermal condition and aromatic 
framework of precursors, the composition and properties of yielded CDs 
can also be tuned easily [17]. 

Development of hydrophobic CDs or graphene quantum dots, so far, 
was mainly addressed to any application outer biological fields. This 
phenomena was finely understood due to water solubility became 
principally requirement for material to freely enter on biological cir-
cumstances [18]. Although hydrophobic CDs were not preferable to be 
developed, these kind nanoparticles showed advantages, such as higher 
optical properties, well-controlled size, easiness on its purification, and 
available as powder [19]. Therefore, efforts on manipulating CDs solu-
bility became crucial factor its synthesis process. 

The modifications on the surface of CDs with coating materials are 
needed to enhance its water solubility, the biocompatibility, and sta-
bility for application on living cells [20]. Compared to other molecules, 
proteins are more preferable as a coating material for CDs modification 
due to their biocompatibility, stability, and biodegradability. Serum 
albumin proteins were ideal candidate as coating materials for fabri-
cating the hydrophilic CDs. On our previous report, it was developed 
multifunctional nanocarriers using bovine serum albumin (BSA), which 
act as a coating for the hybrid nanoparticles [21]. BSA is protein with 
various functional groups that could create bond with other proteins 
[22], even with nanoparticles [23]. Human serum albumin (HSA) is 
another kind of serum albumin, which found in blood plasma and ce-
rebrospinal solution in human body. HSA molecules also have hydro-
phobic pockets which can bound the hydrophobic molecules and 
transport them [24]. This HSA were widely developed as a coating agent 
for nanoparticles in various research about cancer imaging and therapy 
due to its ability to drive nanoparticle specific targeting on tumor cell 
through passive targeting (EPR effect) and active targeting via attractive 
binding with both secreted protein acidic and rich in cysteine (SPARC) 
and the gp60 transcytosis pathways [25,26]. 

The previous research reported that HSA molecules can encapsulated 
the hydrophobic IR780 dye for imaging, photodynamic, and photo-
thermal therapy of cancer [27]. Nowadays, the HSA-based nano-
particulate Paclitaxel (PTX) drug, named Abraxane™, have been 
commercially available as drug for breast cancer [28,29]. Therefore, the 
utilizing of HSA to form hydrophilic CDs-HSA for further application in 
live cells is more suitable. In this present work, we reported the synthesis 
of hydrophobic CDs along with its modification using a simple and 
low-cost approach. We develop carbonization process using commercial 
tartaric acid as precursors to synthesize CDs and L-tyrosine molecules as 
surface-passivizing agents to produce hydrophobic CDs. Further coating 
of synthesized CDs by using HSA molecules were done to generate 
biological compatibility against HeLa cells. One of highlighted aspect on 
present study is improvement fluorescent capability of obtained CDs, 
which drive the CDs as staining agent of cancer. These CDs have highly 
fluorescent with blue emission under UV irradiation (λ ¼ 365 nm) and 
also possessed low toxicity even in high concentration, thus indicated 
the ability of synthesized CDs for bioimaging and biosensing applica-
tions [30,31]. Beside characterization of obtained CDs, further obser-
vation on bioimaging capability of CDs through confocal assessment was 
important part to be investigated. 

2. Experimental procedures 

2.1. Materials 

Tartaric acids (99.5%), L-tyrosine (99%), HSA (�97%), Dulbecco’s 
Modified Eagle Medium (DMEM) and ethanol (99.8%) were purchased 
from Sigma-Aldrich (Milwaukee, WI, USA). Monosodium (2-(2-metoksi- 
4-nitrofenil)-3-(4-nitrofenil)-5-(2,4-disulfofenil)2H-tetrazolium) salt 
(WST-8 or cck-8, 97.5%) was purchased from Dojindo Molecular Tech-
nology Inc. (Kumamoto, Japan). Hydrogen chloride (HCl, 37%) and 
Sodium hydroxide (NaOH, 98.5%) were purchased from Bratachem 
(Surabaya, Indonesia). All chemicals were directly used without next 
purification. 

2.2. Synthesis of nanoparticles CDs 

The CDs were synthesized according to previously procedure pro-
posed by Gude et al. with some modifications [19]. Experimentally, 
L-tyrosine was firstly dissolved in HCl to give an acidified solution under 
its isoelectric pH, 5.66 [32]. This solution was added drop-wise to an 
aqueous solution of tartaric acid under constant stirring with molar ratio 
of tartaric acid and L-tyrosine was 1:4. The mixture was heated to 130 �C 
until all the water was evaporated. The resulting colorless powder were 
pyrolyzed at 220 �C for 30 min in a furnace. Dark-brown solid of CDs 
were obtained after this pyrolysis process and were used in the next step. 
Hydrophilic CDs also was made following above method with the absent 
of L-Tyrosine. To cytotoxicity purpose, hydrophilic CDs also prepared 
following above procedure with the absence of L-Tyrosine. The pyro-
lyzed tartaric acid was further dissolved with NaOH solution before 
neutralized its pH and marked as hydrophilic CDs. 

2.3. Synthesis of CDs-HSA 

The synthesized CDs (1.5 mg) were dissolved in 1 mL ethanol and 
resulting yellow-brownish clear solution. This solution was added to 
0.1612 mM of HSA, which dissolve in 10 mL DI water. This mixture was 
subsequently ultrasonicated for 2 min using Ultrasonic Homogenizer (JY 
92-IIDN, China) and kept the temperature to avoid coagulation of HSA. 
The ultrasonication process was operated at power of 80% (1000 WW, 
20 kHz) until the ethanol and aqueous phase were homogenously mixed. 
After the process, the solution was left at room temperature for 30 and 
further purified using dialysis membrane MWCO 40 kDs (Orange Sci-
entific, Belgium) for 24 h to remove side products and incapsulated CDs. 

2.4. Characterization 

The crystal structure CDs were determined by X-ray diffraction 
(XRD) Ultima IV (Rigaku, USA) with rotating anode source the Cu Kα1 
line (λ ¼ 1,54 Å) and 18 kW. Fourier transform infrared (FTIR) spectra 
were measured on IRTracer-100 spectrometer (Shimadzu, Japan) using 
KBr pellets of the dried CDs samples. Atomic Force Microscopy (AFM) 
images of CDs were acquired using AFM5500 M instrument (Hitachi Co., 
Japan) at room temperature. Dynamic light scattering (DLS) analysis of 
CDs-HSA were conducted using a Zetasizer Nanoseries (Malvern, USA) 
with He–Ne laser operating at λ ¼ 633 nm. UV-Vis absorption spectra 
were measured using a Shimadzu 1800 spectrophotometer. The PL 
spectra were carried out by using a PerkinElmer LS 55 spectrofluo-
rometer equipped with 20 kW xenon lamp. Raman analysis was per-
formed using MRS-320 Raman Instrument system (Horiba Ltd., Japan). 
Stability of CDs assessed by TB1 turbidimeter (Velp Scientifica, Italy). 

2.5. Cytotoxicity and confocal evaluation of CDs-HSA 

The cytotoxicity of CDs-HSA was evaluated by assess HeLa tumor 
cells viability with WST-8 assay. The tumor cells are previously cultured 
on DMEM medium with FBS and stored at incubator with maintained 
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condition on humidified 5% CO2 and atmosphere at 37 �C. On the 
cultivating day, HeLa cells were seeded in a 24-well plate with density of 
9 � 104 cells/μL and incubated for 24 h to allow cell attach on bottom 

flask and grow. After 24 h, cells were washed with PBS, new medium 
and varied concentrations of CDs-HSA were added to each well. After 
left the cell for 24 h on the incubator, all of the well is added with 10 μL 

Scheme 1. Schematic synthesis of CDs and its phase transfer process by HSA capsulations.  

Fig. 1. (a) Diffractogram of CDs, (b) AFM image of CDs, (c) diameter distribution of CDs according to AFM analysis, and (d) Raman spectra of CDs and tartaric acid.  
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WST-8 reagents, then incubated in CO2 incubator at 37 �C for 2 h. The 
absorbance of the formazan in each well were measured using ELISA 
iMark microplate reader (Bio-Rad, USA) at the wavelength of 450 nm. 
This assay is based on a reduction of 2-(2-methoxy-4-nitrophenyl) -3-(4- 
nitrophenyl) -5-(2,4-disulfophenyl) -2H tetrazolium monosodium salt 
(WST-8) by the living cells to obtained water-soluble formazan dye. The 
amount of formazan that generated by the living cells was proportional 
to the number of live cells. In order to give proportional comparison, 
cytotoxicity data of CDs-HSA was compared with hydrophilic CDs pre-
pared above. 

On the Confocal Laser Scanning assessment, the HeLa cells is incu-
bated with sample (300 μL) for 60 min after seeded in a 6-well plate with 
DMEM medium and incubated for 24 h the treated cells were then 
washed with PBS solution and fixed with 70% alcohol for 10 min. 
Fluorescence images were obtained from the cell with 63 � 1.32 NA oil 
immersion objective using confocal TCS SP2 (Leica Microsystems, USA) 
equipped with inverted microscope and inline Ar (488 nm) and He–Ne 
(503–680 nm and 588 nm) lasers. 

3. Results and discussion 

3.1. Synthesis and characterization of nanoparticles CDs 

The present study, CDs as carbogenic nanomaterial were synthesized 
via carbonization method, where tartaric acid and L-tyrosine were main 
precursors. Tartaric acid was acts as source of CDs core, while L-tyrosine 
as passivizing agent covering the core. As bottom-up method, carbon-
ization on high temperature allowing association of tartaric acid mole-
cules bring out the chemical binding and releasing water 
simultaneously, as shown on Scheme 1. The dark-brown solid-like were 
produced during this carbonization process indicated that the formation 
of CDs were through dehydration and formation of amide bond [33]. On 
this system, the dehydration process is not only work in between tartaric 
acid, but also L-tyrosine tartaric acid. The higher L-tyrosine concentra-
tion enhance potency of this molecule covering tartaric acid-based CDs 
and make the unity become hydrophobic as initial properties of L-tyro-
sine. This statement was proven by insolubility of obtained CDs on 
water, but highly solubility on organic solvent such as ethanol, acetone, 
and DMSO etc. 

CDs formation was first confirmed from XRD analysis, as shown at 
Fig. 1a. The XRD spectrum exhibits a broad peak and the crystallinity 

was observed at 2θ about 19.18� and confirmed with corresponding to 
JCPDS 81-2220 for carbon nanoparticles. This finding was on good 
agreement with Sahu et al. (2012) reported crystallinity of their CDs, 
which significantly appear at 19.1� [34]. The analyzed peak (19.18�) 
was correspond to an interlayer spacing (d-spacing) of about 0.4 nm, 
which higher than of the bulk graphite (002) d-spacing (0.33 nm) [19, 
34]. This confirms the amorphous nature of carbon dots due to the 
increasing of oxygen containing group located at the CDs surface [35]. 
Using Scherer equation, XRD result also confirms the CDs crystal size. 
With FWHM value of CDs at 19.18� is 14.5388, and was converted to 
crystallite size about 0.10 nm. This size information is further supported 
by AFM data on Fig. 1b showing where these nanoparticles were found 
with spherical in shape, similar with previous report [36]. A histogram 
from the AFM result (Fig. 1c) indicated that CDs have an average size 
about 5.50 nm and some having size over 10 nm. The Raman spectra on 
Fig. 1d confirms the structure of obtained CDs. Compared with spectrum 
of tartaric acid, the spectrum of CDs particularly appears a band at 
1352 cm� 1 referring to carbon atom scattering on the sp3-hybridization, 
so called as D band. The other band at 1579 cm� 1 was also identified as 
G band for carbon scattering on sp2 position of the CDs. On comparison 
analysis of D to G bands intensity (ID/IG ratio), it founded that the ratio 
was 0.9. This ratio value on past report stated the purity and the graphite 
order of CDs and graphite based material [37], where the ratio value 
below than one indicated good purity of material on emerging graphene 
or graphene like structure. It could be seen that the Raman data sup-
ported XRD data on prove carbogenic crystal structure of CDs. 

3.2. Synthesis and characterization of nanoparticles CDs-HSA 

In order to make the CDs well dissolve on water, we next capsulate 
the hydrophobic CDs with HSA protein through phase transferring 
process (Scheme 1). On the first step, the aqueous solution of HSA was 
mixed with CDs dissolved in ethanol. It has been reported that HSA 
protein possesses three homologous domains, which each domain con-
sisting 2 sub domains (A and B). It was reported that the particular 
subdomain (IB) of HSA could bind to wide variety of drug and any 
nonpolar molecules [24,38]. Thus, on the polar solvent, HSA performs 
hydrophobic cavities as core of these macromolecules and we speculate 
to expect that the cavities will be the suitable place for the hydrophobic 
CDs. Furthermore, to push the CDs into the hydrophobic core of HSA, 
the ultrasonic treatment was applied. This wave provides harmonic 

Fig. 2. (a) FTIR spectra of tartaric acid (purple line), L-tyrosine (blue line), and CDs (red line), with corresponding functional group of each compound, and (b) 
Diameter of HSA (blue line) and CDs-HSA (red line) by DLS analysis. (For interpretation of the references to color in this figure legend, the reader is referred to the 
Web version of this article.) 
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pressing and expanding force to HSA, once the macromolecule gets the 
expanding force, the obstacle for CDs to reach the hydrophobic core of 
HSA is minimized and CDs be capsulated with HSA on water phase. 

To prove the capsulation process, FTIR spectroscopy is carried out 
with comparing analysis of the functional groups of CDs, tartaric acid 
and L-tyrosine (Fig. 2a). The FTIR spectra of tartaric acid clearly showed 
adsorption peaks at 3414 cm� 1 (O–H), 2980 cm� 1 (C–H), 
1734 cm� 1 (C––O), and 1215 cm� 1 (C–O). Moreover, L-tyrosine is indi-
cated by peaks at 3205–3128 cm� 1 (–NH2), 3040 cm� 1 (O–H), 
1608 cm� 1 (C––O), 1591–1514 cm� 1 (–C–C––C–), and 1174 cm� 1 

(C–N). The conjugation of L-tyrosine to tartaric acid was confirmed by 
the FTIR spectra of CDs which showed adsorption peaks at 
3228–3120 cm� 1 for N–H which overlapped with O–H stretching, 
1703 cm� 1 for C––O, 1610–1514 cm� 1 for stretching of aromatic carbon 
atoms (-C-C––C-), and 1174 cm� 1 for C–N stretching. Another physico-
chemical analysis using DLS showed the hydrodynamic diameter of CDs 
after HSA addition (CDs-HSA) was 100.2 nm (Fig. 2 b). The CDs-HSA 
diameter was larger than corresponding CDs and HSA, respectively, 
indicating the presence of CDs on HSA molecules. 

The optical properties of CDs and CDs-HSA were observed using 
adsorption and photoluminescence spectroscopy. The UV–Vis spectra 
for CDs and CDs-HSA showed adsorption at the same wavelength 
(278 nm) as shown in Fig. 3. The CDs spectra was correlated to the n → 
π* transition of the C––O and π → π* transition of aromatics C––C. The 
HSA molecules also had maximum adsorption at 278 nm due to the π → 
π* transition of its amino acid residues. It was easy to observe that, the 
adsorption spectrum of CDs-HSA is persistent at the wavelength of 278 
nm, with the higher intensity than of CDs solution. Next, the presence of 
another peak at 345 nm attributes to adsorption of the CDs exciton [39]. 
This exciton was found at CDs-HSA spectra that confirmed the conju-
gation of CDs with HSA molecules. The solution of CDs in ethanol 
showed yellow-transparent color, while aqueous CDs-HSA solution had 
pale yellow-transparent in daylight. When UV radiation (365 nm) was 
given to this solution, the colors changes to intense blue, as shown on 
insert of Fig. 3. 

The photoluminescence (PL) spectra of CDs with varied excitation 
wavelength (340–440 nm) indicating that the CDs had a multicolor 
photoluminescence emission, where the intensity follows on the exci-
tation wavelength (as shown in Fig. 4). A strong emission peak was 
identified at 420 nm with the blue-light emission at the excitation 

wavelength of 360 nm. When the higher excitation wavelength was 
applied, the peak was shifted to a higher wavelength (bathochromic 
shift). The intensity of this shifted peak also decreases thus the band 
become broader at visible region. 

The PL spectra of CDs-HSA on varied excitation wavelength were 
shown in Fig. 5. These spectra showed red shift as CDs spectra and also 
exhibit emission peak at 420 nm with the excitation wavelength of 
360 nm. The CDs and CDs-HSA spectra have the same emission and 
excitation wavelengths, even the CDs-HSA had a lower intensity and 
broader peak. The phenomena also support previous finding on confirm 
incorporation of CDs on HSA molecules. The lower intensity of CDs was 
mainly caused by its lower concentration and covering HSA, that not 
perform an optical property, will diminish nature emission of CDs. 
Furthermore, the shifting emissions of CDs, which dependent on exci-
tation wavelength, were affected by complicating oxidation defect on 
CDs. These defect make unperfected graphene like structure of CDs and 
contribute to obtain complex orbital states and trap exciton way [40]. 
These additional states render the emission energy levels follow the 
excitation level. The various surface functional groups of CDs also 
affected the PL spectra since it results in a series of emissive traps 

Fig. 3. UV–Vis spectra of CDs and CDs-HSA, insert: photograph of CDs and 
CDs-HSA under visible light (left) and under 365 nm UV light (right). The arrow 
at UV–Vis spectra indicated the exciton peaks of CDs. 

Fig. 4. PL emmision spectra at different excitation wavelength of CDs.  

Fig. 5. PL emmision spectra at different excitation wavelength of CDs-HSA.  
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between π and π* of C––C aromatics. The CDs illuminate with specific 
excitation wavelength and the surface energy trap dominates the emis-
sion. Once the wavelength was altered, the other surface functional 
group emissive traps become dominant. 

3.3. Colloid stability analysis 

Colloidal stability of CDs-HSA was investigated against the variation 
of pH and ionic strength. The stability was observed by varied time up to 
24 h after preparation (Fig. 6a). The unstable CDs-HSA that tended to 
coagulate was observed at low pH value (pH 3) and higher pH value (pH 
11 and 12). Since HSA was present in compendious shape and main-
tained its origin structure between pH 4 to 9 [41]. As on our report 
before, the destruction of CDs-HSA designs on low and high pH due to 
the conformational change and interfered the molecular interaction 
between HSA and CDs [21]. This altered conformation lead to disruption 
of hydrophobic and electrostatic interactions of HSA and CDs, leading to 
the coagulation. This observation was further validated with turbidity 
measurement of CDs-HSA (Table S1, on Supporting Information), where 
the coagulation was detected by high turbidity value on pH 3 and pH 
11–12 of the sample (the regular range were 2.25–3.31 NTU). Further 
UV–Vis absorption spectra on varied pH of CDs-HSA (Fig. S1, on Sup-
porting Information) supported previous finding on revealing destruc-
tion of this nanoparticle. The spectrum of CDs-HSA at pH 3, pH 11 and 
pH 12 show irregular spectra. 

The colloidal stability test regarding ionic strength were also 
observed by adding various concentration of NaCl up to 0.5 N. Fig. 6b 
showed that the CDs-HSA defended its colloidal stability since the 
expansion of HSA structure can be prevented. The higher NaCl con-
centration that added to the CDs-HSA, influenced the hydrophobic 
interaction thus resulting continuous interaction between HSA and CDs 
[21]. The turbidity data (Table S1, on Supporting Information) of 
adjusted pH and NaCl on CDs-HSA also supporting Fig. 6, where after 
24 h, CDs-HSA with pH value 1–3 and 12–14 perform significantly high 
turbidity value (over 4.2 NTU). Higher turbidity value indicates aggre-
gation or destruction of CDs-HSA structure due to denaturation of HSA 
and affecting on precipitation of CDs-HSA. Furthermore, concerning on 
its application on biological condition, stability evaluation of CDs-HSA 
also driven on FBS and cell culture DMEM mediums, where turbidity 
value on those condition was 3,77 � 0.26 and 2.88 � 0.53, respectively, 
as low as regular CDs-HSA on pH 7 indicating no aggregation performed. 
These analyses confirmed that CDs-HSA could be used in living 

organism, since it showed good colloidal stability under various physi-
ological conditions appropriate in human body (pH range on 4.5 to 8 
and ionic strength of blood vascular on 0.15 N). 

3.4. Cytotoxicity assay 

In order to assess the potential of CDs and CDs-HSA for future bio-
logical application, the in vitro cytotoxicity assay was conducted using 
CCK-8 assay in HeLa cells. The absorbance of formazan, which is pro-
duced reaction between mitochondrial enzyme succinate dehydroge-
nase and WST-8 salt, was directly proportional to the number of living 
cells [42]. After 24 h incubation with HeLa cells, both of CDs and 
CDs-HSA were not influence the percentage of cell viability so much 
compared with the untreated cell (Fig. 7). Even concentration up to 
500 μg mL� 1, the cell viability still over 80% indicating both nano-
particles were categorized as nontoxic materials. 

3.5. Confocal Laser Scanning assessment 

Further assessment using CLSM explore potential application of the 
designed CDs for cancer staining material. On Fig. 8, the green fluo-
rescence of CDs after 1 h were appeared on the cytoplasm of HeLa tumor 
cell after it was exposed with Argon laser at 488 nm and photomultiplier 
tube (PMT) detector collects the fluorescent signal at range 498–550 nm. 

Lower diameter of CDs makes it easy to pass the cell membrane via 
passive targeting process. Moreover, compared with bare CDs, encap-
sulation CDs with HSA increase the existence of CDs on the cytoplasm of 
the cell indicating with increasing fluorescent signal on CDs. Even the 
encapsulation made diameter of the nanoparticle become higher, HSA 
drives significantly the CDs to reach the tumor cell. High affinity of HSA 
to interacts with SPARC and the gp60 transcytosis on surface membrane 
of the cell and resulting active targeting way. The abundance of gp60 
overexpressing on mostly surface of cancer cells were reported as good 
HSA receptor to initiate insertion process of the nanoparticles to the cell 
[43,44]. Z stacking mode on CLSM also used to prove both the CDs and 
CDs-HSA on the cytoplasm of the cell (Fig. 9). 

We speculate to say that the accumulation of CDs-HSA on the cell is a 
package of active targeting and endocytosis process to make it exists on 
cell cytoplasm. On support this statement, the CLSM assessment of HeLa 
cell treated with CDs-HSA and incubated at temperature of 4�C for 1 h 
was carried out (Fig. 10). It is well documented that the mechanism of 

Fig. 6. Colloid stability analysis of CDs-HSA. (a) Photograph of CDs-HSA at 
different pH value, (b) photograph of CDs-HSA at different NaCl concentration. 

Fig. 7. Cell viability of HeLa tumor cell after 24 h incubation with CDs (green) 
and CDs-HSA (blue). (For interpretation of the references to color in this figure 
legend, the reader is referred to the Web version of this article.) 
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Fig. 8. CLSM images of HeLa cells after 1 h treated with CDs (i-iii) and CDs-HSA (iv-vi). HeLa cells imaged by excitation at 488 nm.  

Fig. 9. CLSM images of HeLa cells using z-stacking mode after 1 h treated with CDs (i–v) and CDs-HSA (vi-x). HeLa cells imaged by excitation at 488 nm.  

Fig. 10. CLSM images of HeLa cells After incubated with CDs-HSA on 4 �C for 1 h.  
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endocytosis is energy dependent and then, at low temperature, the cell 
metabolism is close on the stack condition [45,46]. Therefore, any outer 
materials cannot pass through the cell membrane for further endocytosis 
process. This Fig. 10 can be good data on proving that the CDs-HSA has 
attraction on the surface of membrane and enter the cell through 
endocytosis, where, at 4�C treatment of cell, the emission of CDs-HSA is 
presence on the membrane of cell. 

4. Conclusion 

We have developed a facile synthesize hydrophobic CDs by carbon-
ization process. The surface modifications of CDs by HSA molecules 
(CDs-HSA) can phase transferring this nanomaterial to aqueous phase. 
These modified CDs were non-toxic and stable against physical condi-
tion of wide pH range and ionic strength. The analysis results indicated 
that CDs-HSA could be staining agent to detect the cancer cell via both 
active and passive targeting partway. The proposed CDs-HSA technique 
can inspire the development of novel approaches for the next prepara-
tion of multimodal nanoparticles for various applications in the future. 
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Mochamad Zakki <m.zakki.fahmi@fst.unair.ac.id>

Your Submission 
1 message

An-Chung SU <eesserver@eesmail.elsevier.com> Tue, Aug 13, 2019 at 10:12 PM
Reply-To: An-Chung SU <acsu@mx.nthu.edu.tw>
To: m.zakki.fahmi@fst.unair.ac.id

Ms. Ref. No.:  MATCHEMPHYS-D-19-01475R1 
Title: Human Serum Albumin Capsulated Hydrophobic Carbon Nanodots as Staining Agent on HeLa Tumor Cell 
Materials Chemistry and Physics 

Dear zakki, 

Reviewers have now commented on your paper. You will see that they are advising that you revise your manuscript. If
you are prepared to undertake the work required, I would be pleased to reconsider my decision.   

For your guidance, reviewers' comments are appended below.

If you decide to revise the work, please submit a list of changes or a rebuttal against each point which is being raised
when you submit the revised manuscript.  Your revised manuscript should be submitted within 30 days. 

To submit a revision, please go to https://ees.elsevier.com/matchemphys/ and login as an Author.  
Your username is: m.zakki.fahmi@fst.unair.ac.id  

If you need to retrieve password details, please go to: http://ees.elsevier.com/matchemphys/automail_query.asp  

NOTE: Upon submitting your revised manuscript, please upload the source files for your article. For additional details
regarding acceptable file formats, please refer to the Guide for Authors at: http://www.elsevier.com/journals/materials-
chemistry-and- physics/0254-0584/guide-for-authors 

When submitting your revised paper, we ask that you include the following items: 

Manuscript and Figure Source Files (mandatory) 

We cannot accommodate PDF manuscript files for production purposes. We also ask that when submitting your
revision you follow the journal formatting guidelines.  Figures and tables may be embedded within the source file for
the submission as long as they are of sufficient resolution for Production.For any figure that cannot be embedded
within the source file (such as *.PSD Photoshop files), the original figure needs to be uploaded separately. Refer to
the Guide for Authors for additional information. 
http://www.elsevier.com/journals/materials-chemistry-and- physics/0254-0584/guide-for-authors 

Highlights (mandatory) 

Highlights consist of a short collection of bullet points that convey the core findings of the article and should be
submitted in a separate file in the online submission system. Please use 'Highlights' in the file name and include 3 to
5 bullet points (maximum 85 characters, including spaces, per bullet point). See the following website for more
information  
http://www.elsevier.com/highlights 

Graphical Abstract (optional) 

Graphical Abstracts should summarize the contents of the article in a concise, pictorial form designed to capture the
attention of a wide readership online. Refer to the following website for more information: http://www.elsevier.com/
graphicalabstracts  

On your Main Menu page is a folder entitled "Submissions Needing Revision". You will find your submission record
there.  

For guidelines on how to submit your revised manuscript please go the following address: For guidelines on how to
submit your revised manuscript please go the following address: http://help.elsevier.com/app/
answers/detail/p/7923/a_id/91 

Note: While submitting the revised manuscript, please double check the author names provided in the submission so

https://ees.elsevier.com/matchemphys/
mailto:m.zakki.fahmi@fst.unair.ac.id
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that authorship related changes are made in the revision stage. If your manuscript is accepted, any authorship
change will involve approval from co-authors and respective editor handling the submission and this may cause a
significant delay in publishing your manuscript. 

Please note that this journal offers a new, free service called AudioSlides: brief, webcast-style presentations that are
shown next to published articles on ScienceDirect (see also http://www.elsevier.com/audioslides). If your paper is
accepted for publication, you will automatically receive an invitation to create an AudioSlides presentation. 

Materials Chemistry and Physics features the Interactive Plot Viewer, see: http://www.elsevier.com/interactiveplots.
Interactive Plots provide easy access to the data behind plots. To include one with your article, please prepare a .csv
file with your plot data and test it online at http://authortools.elsevier.com/interactiveplots/verification before
submission as supplementary material. 

MethodsX file (optional) 

If you have customized (a) research method(s) for the project presented in your Materials Chemistry and Physics
article, you are invited to submit this part of your work as MethodsX article alongside your revised research article.
MethodsX is an independent journal that publishes the work you have done to develop research methods to your
specific needs or setting. This is an opportunity to get full credit for the time and money you may have spent on
developing research methods, and to increase the visibility and impact of your work.  

How does it work? 
1)      Fill in the MethodsX article template: https://www.elsevier.com/MethodsX-template 
2)      Place all MethodsX files (including graphical abstract, figures and other relevant files) into a .zip file and upload
this as a 'Method Details (MethodsX) ' item alongside your revised Materials Chemistry and Physics manuscript.
Please ensure all of your relevant MethodsX documents are zipped into a single file.  
3)       If your Materials Chemistry and Physics research article is accepted, your MethodsX article will automatically
be transferred to MethodsX, where it will be reviewed and published as a separate article upon acceptance. 
MethodsX is a fully Open Access journal, the publication fee is only 520 US$.  

Questions?  Please contact the MethodsX team at methodsx@elsevier.com.  Example MethodsX articles can be
found here: http://www.sciencedirect.com/science/journal/22150161 

Include interactive data visualizations in your publication and let your readers interact and engage more closely with
your research. Follow the instructions here: https://www.elsevier.com/authors/author-services/data-visualization to
find out about available data visualization options and how to include them with your article. 
MethodsX file (optional) 
We invite you to submit a method article alongside your research article. This is an opportunity to get full credit for the
time and money you have spent on developing research methods, and to increase the visibility and impact of your
work. If your research article is accepted, your method article will be automatically transferred over to the open
access journal, MethodsX, where it will be editorially reviewed and published as a separate method article upon
acceptance. Both articles will be linked on ScienceDirect. Please use the MethodsX template available here when
preparing your article: https://www.elsevier.com/MethodsX-template. Open access fees apply. 

Yours sincerely, 

An-Chung SU, PhD 
Editor 
Materials Chemistry and Physics 
Data in Brief (optional): 

We invite you to convert your supplementary data (or a part of it) into an additional journal publication in Data in Brief,
a multi-disciplinary open access journal. Data in Brief articles are a fantastic way to describe supplementary data and
associated metadata, or full raw datasets deposited in an external repository, which are otherwise unnoticed. A Data
in Brief article (which will be reviewed, formatted, indexed, and given a DOI) will make your data easier to find,
reproduce, and cite.  

You can submit to Data in Brief via the Materials Chemistry and Physics submission system when you upload your
revised Materials Chemistry and Physics manuscript. To do so, complete the template and follow the co-submission
instructions found here: www.elsevier.com/dib-template. If your Materials Chemistry and Physics manuscript is
accepted, your Data in Brief submission will automatically be transferred to Data in Brief for editorial review and
publication.  

Please note: an open access Article Publication Charge (APC) is payable by the author or research funder to cover
the costs associated with publication in Data in Brief and ensure your data article is immediately and permanently free
to access by all. For the current APC see: www.elsevier.com/journals/data-in-brief/2352-3409/open-access-journal 
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Please contact the Data in Brief editorial office at dib-me@elsevier.com or visit the Data in Brief homepage
(www.journals.elsevier.com/data-in-brief/) if you have questions or need further information. 

Reviewers' comments: 

------------------------------------ 
Comments from the Handling Editor (A.C. Su): 

Reviewers #2 and #3 did not respond to our invitation for a 2nd-round review; hence I invited Reviewers #4 and #5 as
replacements.   

Both Reviewers #1 and #5 consider the revised version satisfactory; in contrast, Reviewer #4 is more stringent and
has provided a long list of defects to be rectified.  I would therefore look forward to a further revised version with all
these relatively minor (yet still significant in terms of scientific clarity/rigor/depth) issues resolved.  In addition, I would
suggest the preparation for a Graphical Abstract to attract attention from general readers.   

During revision, please kindly be reminded to incorporate in the text the responses to the referee's comments.  Only
the NEW changes need to be highlighted (using colored letters or yellow background) for easy identification by me
and the referee in the 3rd-round review.   
------------------------------------ 

Reviewer #1:  
This reviewer finds the current version satisfactory, which can now be accepted as is. 

Reviewer #4:  
The following corrections could improve the quality of the work.   

1. It is required to provide TGA data to know about the thermal stability of the CD. 

2. What are the effects of UV-Vis and PL emission profiles in varying pHs? 

3. "The optical properties of CDs and CDs-HSA were observed using adsorption and photoluminescence
spectroscopy…".  UV-Vis spectra basically deal with the absorption of light of certain wavelength. So, "adsorption"
must be replaced by "absorption". 

4. Probable reason for hydrophobicity of CDs may be mentioned. 

5. The UV-Vis spectral description is unclear.  The generated peak at 278 nm is responsible for what kind of
transition, n → <pi>* or <pi> → <pi>* transition? 

6. The appropriate concentration for the spectral studies should be mentioned. 

7. "The photoluminescence (PL) spectra of CDs with varied excitation wavelength (340- 440 nm) indicating that the
CDs had a multicolor photoluminescence emission".  What is meant by multicolor emission?  If the emission color is
changed, mention the exact color and provide photographs accordingly. 

8. The PXRD pattern of CDs-HSA should be provided.  

9. The detailed procedure for cytotoxicity assay should be mentioned. 

10. A comparative table concerning the performance of relevant CDs should be provided. 

11. What is the probable reason for which CDs are PL-active? 

12. A comparative cell imaging study may be performed with the blank HSA to explain better capability of CD-HSA
than free CDs or free HSA to clarify the relevance of using the composite. 

13. Vertical and diagonal view of the surface of CDs and CDs-HSA in AFM images may be provided. 

14. "When UV radiation (365 nm) was given to this solution, the colors changes to intense blue, as shown on inset of
Fig. 3."  The color changed to blue from what?  What was the emission color of bare CDs? 

15. The authors may provide morphological study of CDs and CD-HSA. 

mailto:dib-me@elsevier.com
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16. How much the IC50 value for CDs-HSA conjugate? 

17. Zeta potential is also an important parameter to acquire idea about the surface charge.  Zeta potential of CDs and
CD-HSA should be provided. 

18. There are lots of typos and severe grammatical errors in the whole manuscript.  The authors should carefully
polish/proofread the entire text. 

NOTE: The reviewer(s) may also have uploaded detailed comments on your manuscript as an attachment. To access
these comments, please go to: https://ees.elsevier.com/matchemphys/ Your username is:
m.zakki.fahmi@fst.unair.ac.id. If you need to retrieve password details, please go to: http://ees.elsevier.com/
matchemphys/automail_query.asp 

Then Click on 'Author Login'. 

*********************************************************** 
For further assistance, please visit our customer support site at http://help.elsevier.com/app/answers/list/p/7923. Here
you can search for solutions on a range of topics, find answers to frequently asked questions and learn more about
EES via interactive tutorials. You will also find our 24/7 support contact details should you need any further assistance
from one of our customer support representatives. 
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Mochamad Zakki <m.zakki.fahmi@fst.unair.ac.id>

A manuscript number has been assigned: MATCHEMPHYS-D-19-01475 
1 message

Materials Chemistry and Physics <eesserver@eesmail.elsevier.com> Sat, May 4, 2019 at 5:09 PM
Reply-To: Materials Chemistry and Physics <matchemphys@elsevier.com>
To: m.zakki.fahmi@fst.unair.ac.id

*** Automated email sent by the system *** 

Ms. Ref. No.:  MATCHEMPHYS-D-19-01475 
Title: Human Serum Albumin Capsulated Hydrophobic Carbon Nanodots as Staining Agent on HeLa Tumor Cell 
Materials Chemistry and Physics 

Dear zakki, 

Your submission entitled "Human Serum Albumin Capsulated Hydrophobic Carbon Nanodots as Staining Agent on
HeLa Tumor Cell" has been been assigned the following manuscript number: MATCHEMPHYS-D-19-01475.  

You may check on the progress of your paper by logging on to the Elsevier Editorial System as an author. The URL is
https://ees.elsevier.com/matchemphys/.  

Your username is: m.zakki.fahmi@fst.unair.ac.id 

If you need to retrieve password details, please go to: http://ees.elsevier.com/matchemphys/automail_query.asp 

For guidelines on how to track your manuscript in EES please go the following address: For guidelines on how to
track your manuscript in EES please go the following address: http://help.elsevier.com/app/
answers/detail/p/7923/a_id/89 

Thank you for submitting your work to this journal. 

Kind regards, 

Materials Chemistry and Physics 

*********************************************************** 
For further assistance, please visit our customer support site at http://help.elsevier.com/app/answers/list/p/7923. Here
you can search for solutions on a range of topics, find answers to frequently asked questions and learn more about
EES via interactive tutorials. You will also find our 24/7 support contact details should you need any further assistance
from one of our customer support representatives. 

https://ees.elsevier.com/matchemphys/
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Mochamad Zakki <m.zakki.fahmi@fst.unair.ac.id>

Submission Confirmation for MATCHEMPHYS-D-19-01475R3 
1 message

Materials Chemistry and Physics <eesserver@eesmail.elsevier.com> Thu, Oct 3, 2019 at 2:05 PM
Reply-To: Materials Chemistry and Physics <matchemphys@elsevier.com>
To: m.zakki.fahmi@fst.unair.ac.id

*** Automated email sent by the system *** 

Ms. Ref. No.:  MATCHEMPHYS-D-19-01475R3 
Title: Human Serum Albumin Capsulated Hydrophobic Carbon Nanodots as Staining Agent on HeLa Tumor Cell 
Materials Chemistry and Physics 

Dear zakki, 

Your revised manuscript was received for reconsideration for publication in Materials Chemistry and Physics. 

You may check the status of your manuscript by logging onto the Elsevier Editorial System as an Author at
https://ees.elsevier.com/matchemphys/. For guidelines on how to track your manuscript in EES please go the
following address: For guidelines on how to track your manuscript in EES please go the following address:
http://help.elsevier.com/app/answers/detail/p/7923/a_id/89  

Your username is: m.zakki.fahmi@fst.unair.ac.id 

If you need to retrieve password details, please go to: http://ees.elsevier.com/matchemphys/automail_query.asp 

Kind regards, 

Materials Chemistry and Physics 

*********************************************************** 
For further assistance, please visit our customer support site at http://help.elsevier.com/app/answers/list/p/7923. Here
you can search for solutions on a range of topics, find answers to frequently asked questions and learn more about
EES via interactive tutorials. You will also find our 24/7 support contact details should you need any further assistance
from one of our customer support representatives. 

https://ees.elsevier.com/matchemphys/
http://help.elsevier.com/app/answers/detail/p/7923/a_id/89
mailto:m.zakki.fahmi@fst.unair.ac.id
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Mochamad Zakki <m.zakki.fahmi@fst.unair.ac.id>

Track your article [MAC_122266] accepted in Materials Chemistry and Physics 
1 message

Elsevier - Article Status <Article_Status@elsevier.com> Mon, Oct 7, 2019 at 11:05 AM
To: m.zakki.fahmi@fst.unair.ac.id

--------------------------------------------------------------------- 

Please note this is a system generated email from an unmanned mailbox. 
If you have any queries we really want to hear from 
you via our 24/7 support at http://help.elsevier.com 

--------------------------------------------------------------------- 

Article title: Human Serum Albumin Capsulated Hydrophobic Carbon Nanodots as Staining Agent on HeLa Tumor
Cell 
Reference: MAC_122266 
Journal title: Materials Chemistry and Physics 
Article Number: 122266 
Corresponding author: Professor mochamad zakki fahmi 
First author: Dr. mochamad zakki fahmi 
Dear Professor fahmi, 

Your article Human Serum Albumin Capsulated Hydrophobic Carbon Nanodots as Staining Agent on HeLa Tumor
Cell will be published in Materials Chemistry and Physics. 

To track the status of your article throughout the publication process, please use our article tracking service: 

https://authors.elsevier.com/tracking/article/details.do?aid=122266&jid=MAC&surname=fahmi 

For help with article tracking: http://help.elsevier.com/app/answers/detail/a_id/90 

Yours sincerely, 
Elsevier Author Support 

----------------------------------------------------------------------
HAVE A QUERY? 
We have 24/7 support to answer all of your queries quickly. 
http://help.elsevier.com 

UNRIVALLED dissemination for your work 
When your article is published, it is made accessible to more than 15 million monthly unique users of ScienceDirect,
ranging from scientists, researchers, healthcare professionals and students. This ensures that your paper reaches the
right audience, wherever they may be on the globe, and that your research makes the greatest impact possible. 

> Find new research yourself at: www.sciencedirect.com 

SENDER INFORMATION 
This e-mail has been sent to you from Elsevier Limited, The Boulevard, Langford Lane, Kidlington, Oxford, OX5 1GB,
United Kingdom. To ensure delivery to your inbox (not bulk or junk folders), please add Article_Status@elsevier.com
to your address book or safe senders list. 

PRIVACY POLICY 
Please read our privacy policy. 

http://www.elsevier.com/privacypolicy 

[T-12b-20150414] 
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Mochamad Zakki <m.zakki.fahmi@fst.unair.ac.id>

Publication of your article [MAC_122266] in Materials Chemistry and Physics is
on hold due to file problems 
3 messages

A.Achuthan@elsevier.com <A.Achuthan@elsevier.com> Wed, Oct 9, 2019 at 8:52 AM
To: m.zakki.fahmi@fst.unair.ac.id

--------------------  
Our reference: MAC 122266 
Article reference: MAC_MATCHEMPHYS-D-19-01475 
Article title:  Human Serum Albumin Capsulated Hydrophobic Carbon Nanodots as Staining Agent on HeLa Tumor
Cell 
To be published in: Materials Chemistry and Physics 
--------------------  

Dear Professor fahmi, 

Congratulations on having your article accepted.  

We have now received your manuscript in production and would like to begin the typesetting process. 

Unfortunately we have encountered a problem with the electronic files you provided and cannot process your article
further until the following issues are resolved: 

*  The supplied DOCI File (declaration-of-competing-interests) has been provided in PDF format. Please check and
supply declaration of competing interest as a MS Word document to proceed further. 

We would be grateful if you could kindly address the problem as quickly as possible, ideally within 48 hours, by
replying to this message. 

Further information on acceptable file formats can be found at http://www.elsevier.com/guidepublication. 

Please quote the reference for your article, MAC 122266, in all of your messages to us.   

Thank you for your help with this issue; I look forward to hearing from you soon. 

Kind regards, 

A Achuthan 
Data Administrator 
Elsevier 
E-Mail: A.Achuthan@elsevier.com 

--------------------  
HAVE QUESTIONS OR NEED ASSISTANCE?  

For further assistance, please visit our Customer Support site, where you can search for solutions on a range of
topics and find answers to frequently asked questions. You can also talk to our customer support team by phone 24
hours a day from Monday-Friday and 24/7 by live chat and email.  

Get started here: http://service.elsevier.com/app/home/supporthub/publishing  
--------------------  
Copyright © 2015 Elsevier B.V. | Privacy Policy http://www.elsevier.com/privacypolicy  
Elsevier Limited, The Boulevard, Langford Lane, Kidlington, Oxford, OX5 1GB, United Kingdom, Registration No.
1982084

Mochamad Zakki Fahmi <m.zakki.fahmi@fst.unair.ac.id> Wed, Oct 9, 2019 at 9:59 AM
To: A.Achuthan@elsevier.com

Dear Editor, 
Please find attached file as my DOCI file following your request. Thank you  
Best Regards, 

http://www.elsevier.com/guidepublication
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------------- 
Mochamad Zakki Fahmi, Ph.D (張家其) 
Assistant Professor, Departement of Chemistry
Universitas Airlangga
Phone : +62-838-32901697
Email  : m.zakki.fahmi@fst.unair.ac.id 

[Quoted text hidden]

declaration-of-competing-interests.docx 
18K

Achuthan, Arivalagan (ELS-CON) <A.Achuthan@elsevier.com> Wed, Oct 9, 2019 at 11:00 AM
To: Mochamad Zakki Fahmi <m.zakki.fahmi@fst.unair.ac.id>

Dear Dr. fahmi,

 

Thank you for your email. We have received response for your article and proceeded further.

 

Will get back to you in case of any further assistance.

 

Regards,

Surjith (On behalf of Arivalagan)

Journal Administrator

Elsevier

Email : a.achuthan@elsevier.com

 

 

 

From: Mochamad Zakki Fahmi <m.zakki.fahmi@fst.unair.ac.id>  
Sent: 9 October, 2019 8:30 
To: Achuthan, Arivalagan (ELS-CON) <A.Achuthan@elsevier.com> 
Subject: Re: Publication of your article [MAC_122266] in Materials Chemistry and Physics is on hold due to file
problems

 

*** External email: use cau�on ***

 

Dear Editor,

Please find attached file as my DOCI file following your request.
Thank you  

Best Regards,

mailto:m.zakki.fahmi@fst.unair.ac.id
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------------- 
Mochamad Zakki Fahmi, Ph.D (張家其 )

Assistant Professor, Departement of Chemistry

Universitas Airlangga

Phone : +62-838-32901697

Email  : m.zakki.fahmi@fst.unair.ac.id 
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Mochamad Zakki <m.zakki.fahmi@fst.unair.ac.id>

Your Submission 
2 messages

An-Chung SU <eesserver@eesmail.elsevier.com> Sun, Sep 29, 2019 at 4:11 AM
Reply-To: An-Chung SU <acsu@mx.nthu.edu.tw>
To: m.zakki.fahmi@fst.unair.ac.id

Ms. Ref. No.:  MATCHEMPHYS-D-19-01475R2 
Title: Human Serum Albumin Capsulated Hydrophobic Carbon Nanodots as Staining Agent on HeLa Tumor Cell 
Materials Chemistry and Physics 

Dear zakki, 

Reviewers have now commented on your paper. You will see that they are advising that you revise your manuscript. If
you are prepared to undertake the work required, I would be pleased to reconsider my decision.   

For your guidance, reviewers' comments are appended below.

If you decide to revise the work, please submit a list of changes or a rebuttal against each point which is being raised
when you submit the revised manuscript.  Your revised manuscript should be submitted within 30 days. 

To submit a revision, please go to https://ees.elsevier.com/matchemphys/ and login as an Author.  
Your username is: m.zakki.fahmi@fst.unair.ac.id  

If you need to retrieve password details, please go to: http://ees.elsevier.com/matchemphys/automail_query.asp  

NOTE: Upon submitting your revised manuscript, please upload the source files for your article. For additional details
regarding acceptable file formats, please refer to the Guide for Authors at: http://www.elsevier.com/journals/materials-
chemistry-and- physics/0254-0584/guide-for-authors 

When submitting your revised paper, we ask that you include the following items: 

Manuscript and Figure Source Files (mandatory) 

We cannot accommodate PDF manuscript files for production purposes. We also ask that when submitting your
revision you follow the journal formatting guidelines.  Figures and tables may be embedded within the source file for
the submission as long as they are of sufficient resolution for Production.For any figure that cannot be embedded
within the source file (such as *.PSD Photoshop files), the original figure needs to be uploaded separately. Refer to
the Guide for Authors for additional information. 
http://www.elsevier.com/journals/materials-chemistry-and- physics/0254-0584/guide-for-authors 

Highlights (mandatory) 

Highlights consist of a short collection of bullet points that convey the core findings of the article and should be
submitted in a separate file in the online submission system. Please use 'Highlights' in the file name and include 3 to
5 bullet points (maximum 85 characters, including spaces, per bullet point). See the following website for more
information  
http://www.elsevier.com/highlights 

Graphical Abstract (optional) 

Graphical Abstracts should summarize the contents of the article in a concise, pictorial form designed to capture the
attention of a wide readership online. Refer to the following website for more information: http://www.elsevier.com/
graphicalabstracts  

On your Main Menu page is a folder entitled "Submissions Needing Revision". You will find your submission record
there.  

For guidelines on how to submit your revised manuscript please go the following address: For guidelines on how to
submit your revised manuscript please go the following address: http://help.elsevier.com/app/
answers/detail/p/7923/a_id/91 

Note: While submitting the revised manuscript, please double check the author names provided in the submission so

https://ees.elsevier.com/matchemphys/
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that authorship related changes are made in the revision stage. If your manuscript is accepted, any authorship
change will involve approval from co-authors and respective editor handling the submission and this may cause a
significant delay in publishing your manuscript. 

Please note that this journal offers a new, free service called AudioSlides: brief, webcast-style presentations that are
shown next to published articles on ScienceDirect (see also http://www.elsevier.com/audioslides). If your paper is
accepted for publication, you will automatically receive an invitation to create an AudioSlides presentation. 

Materials Chemistry and Physics features the Interactive Plot Viewer, see: http://www.elsevier.com/interactiveplots.
Interactive Plots provide easy access to the data behind plots. To include one with your article, please prepare a .csv
file with your plot data and test it online at http://authortools.elsevier.com/interactiveplots/verification before
submission as supplementary material. 

MethodsX file (optional) 

If you have customized (a) research method(s) for the project presented in your Materials Chemistry and Physics
article, you are invited to submit this part of your work as MethodsX article alongside your revised research article.
MethodsX is an independent journal that publishes the work you have done to develop research methods to your
specific needs or setting. This is an opportunity to get full credit for the time and money you may have spent on
developing research methods, and to increase the visibility and impact of your work.  

How does it work? 
1)      Fill in the MethodsX article template: https://www.elsevier.com/MethodsX-template 
2)      Place all MethodsX files (including graphical abstract, figures and other relevant files) into a .zip file and upload
this as a 'Method Details (MethodsX) ' item alongside your revised Materials Chemistry and Physics manuscript.
Please ensure all of your relevant MethodsX documents are zipped into a single file.  
3)       If your Materials Chemistry and Physics research article is accepted, your MethodsX article will automatically
be transferred to MethodsX, where it will be reviewed and published as a separate article upon acceptance. 
MethodsX is a fully Open Access journal, the publication fee is only 520 US$.  

Questions?  Please contact the MethodsX team at methodsx@elsevier.com.  Example MethodsX articles can be
found here: http://www.sciencedirect.com/science/journal/22150161 

Include interactive data visualizations in your publication and let your readers interact and engage more closely with
your research. Follow the instructions here: https://www.elsevier.com/authors/author-services/data-visualization to
find out about available data visualization options and how to include them with your article. 
MethodsX file (optional) 
We invite you to submit a method article alongside your research article. This is an opportunity to get full credit for the
time and money you have spent on developing research methods, and to increase the visibility and impact of your
work. If your research article is accepted, your method article will be automatically transferred over to the open
access journal, MethodsX, where it will be editorially reviewed and published as a separate method article upon
acceptance. Both articles will be linked on ScienceDirect. Please use the MethodsX template available here when
preparing your article: https://www.elsevier.com/MethodsX-template. Open access fees apply. 

Yours sincerely, 

An-Chung SU, PhD 
Editor 
Materials Chemistry and Physics 

Reviewers' comments: 

------------------------------------ 
Commdnts from the Handling  editor (A.C. Su): 

Reviewer #4 insists on a few minor pointa to be rectified.  I will recommend acceptance of the manuscript once these
issues are resolved.   

During revision, please kindly be reminded to incorporate in the text the responses to the refereee's comments.  Only
the new changes in the text need to be highlighted (using colored letters or yellow background) for easy identification
by me.    
------------------------------------ 

Reviewer #4:  
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The manuscript has been substantially revised and the authors have carefully considered and addressed all the
comments and suggestions put forth.  However, there is some lacuna in its reference part.  Therefore, the suggested
papers should be cited before its final publication.  

1. The UV-Vis absorption spectra under varying pH may be provided. 

2. The following references may be included in the relevant realm: 
i) Analytica chimica acta, 2017, 965, 111-122 
ii) Anal. Chem. 2014, 86, 1,15-29 
iii) Photochem. Photobiol. Sci., 2017,16, 1654-1663 
iv) Adv. Funct. Mater. 2010, 20, 3856-3863 
v) Anal. Methods, 2017, 9, 124-133 

3. There are still some typographical mistakes which should be carefully considered. 

Data in Brief (optional): 

We invite you to convert your supplementary data (or a part of it) into an additional journal publication in Data in Brief,
a multi-disciplinary open access journal. Data in Brief articles are a fantastic way to describe supplementary data and
associated metadata, or full raw datasets deposited in an external repository, which are otherwise unnoticed. A Data
in Brief article (which will be reviewed, formatted, indexed, and given a DOI) will make your data easier to find,
reproduce, and cite.  

You can submit to Data in Brief via the Materials Chemistry and Physics submission system when you upload your
revised Materials Chemistry and Physics manuscript. To do so, complete the template and follow the co-submission
instructions found here: www.elsevier.com/dib-template. If your Materials Chemistry and Physics manuscript is
accepted, your Data in Brief submission will automatically be transferred to Data in Brief for editorial review and
publication.  

Please note: an open access Article Publication Charge (APC) is payable by the author or research funder to cover
the costs associated with publication in Data in Brief and ensure your data article is immediately and permanently free
to access by all. For the current APC see: www.elsevier.com/journals/data-in-brief/2352-3409/open-access-journal 

Please contact the Data in Brief editorial office at dib-me@elsevier.com or visit the Data in Brief homepage
(www.journals.elsevier.com/data-in-brief/) if you have questions or need further information. 

NOTE: The reviewer(s) may also have uploaded detailed comments on your manuscript as an attachment. To access
these comments, please go to: https://ees.elsevier.com/matchemphys/ Your username is:
m.zakki.fahmi@fst.unair.ac.id. If you need to retrieve password details, please go to: http://ees.elsevier.com/
matchemphys/automail_query.asp 

Then Click on 'Author Login'. 

*********************************************************** 
For further assistance, please visit our customer support site at http://help.elsevier.com/app/answers/list/p/7923. Here
you can search for solutions on a range of topics, find answers to frequently asked questions and learn more about
EES via interactive tutorials. You will also find our 24/7 support contact details should you need any further assistance
from one of our customer support representatives. 

Mochamad Zakki Fahmi <m.zakki.fahmi@fst.unair.ac.id> Sun, Sep 29, 2019 at 5:53 AM
To: Denika Liyan <denika.liyan.nor-2014@fst.unair.ac.id>

Denika bisa bantu jawab koment reviwer di bawah? Apakah ada data UV variasi pH?
[Quoted text hidden]
--  
Best Regards, 
------------- 
Mochamad Zakki Fahmi, Ph.D (張家其) 
Assistant Professor, Departement of Chemistry 
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Journal: ACS Biomaterials Science & Engineering 
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Dots" 
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Mochamad 
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Dear Dr. Fahmi: 

We are pleased to inform you that your manuscript has been accepted for publication in ACS Biomaterials Science &
Engineering.  Your manuscript has been forwarded to the ACS Publications office. You will be contacted in the near
future by the ACS Journal Publishing Staff regarding the proofs for your manuscript. Please note: An ACS ID is
required to access proof materials. If you do not have an ACS ID, you will be prompted to create one. 

After you approve your proofs, your manuscript will be published on the Web in approximately 48 hours. In view of
this fast publication time, it is important to review your proofs carefully. Once a manuscript appears on the Web it is
considered published. Any change to the manuscript once it appears on the Web will need to be submitted to the
journal office as additions or corrections. 

Once your paper is published, you can track downloads and citations of your work by logging into the ACS Publishing
Center (https://pubs.acs.org/publish/dashboard) and selecting “Published”. 

Thank you for selecting ACS Biomaterials Science & Engineering as your research publication medium. 

Sincerely, 

Prof. Xuesi Chen 
Associate Editor 
ACS Biomaterials Science & Engineering
Email: chen-office@biomaterials.acs.org 

********************* 
Confirmation of your selection for “Just Accepted” publication: 
YES, I agree that my accepted manuscript may be published on the ACS Web site as a 'Just Accepted' manuscript. 
********************* 
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PLEASE NOTE: This email message, including any attachments, contains confidential information related to peer
review and is intended solely for the personal use of the recipient(s) named above. No part of this communication or
any related attachments may be shared with or disclosed to any third party or organization without the explicit prior
written consent of the journal Editor and ACS. If the reader of this message is not the intended recipient or is not
responsible for delivering it to the intended recipient, you have received this communication in error. Please notify the
sender immediately by e-mail, and delete the original message. Thank you. 
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