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Current advances of carbon dots based biosensors for tumor marker detection,
cancer cells analysis and bioimaging
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https://www.sciencedirect.com/science/article/pii/S0165993619300019




The effectiveness of cancer treatment and reducing cancer-related deaths strongly de-
pends on the early diagnosis of cancer cells or related markers. Different nanomaterials
have been applied for diagnosis, treatment and management of cancers. Between these,
carbon dots (CDs) have unique properties. These include: low cost for synthesis/fabri-
cation, high brightness, cell permeability and photostability, good intracellular solubil-
ity, high affinity and specificity to targets, high surface area and nontoxicity. They are
used not only as an ideal fluorescent probe or electrochemical platform for biosensing
but also they can be applied as a novel label for bioimaging. In this review, we consid-
ered recently developed electrochemical and spectroscopic biodevices for cancer mark-
ers and cancer cells analysis. Furthermore, the application of CDs as specific emerging
fluorescent probe in bio-imaging of cells was also highlighted. This review opens new
windows for synergistic efforts of researches in chemistry, biology and medicine for

management and diagnostic of cancers.
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A comparative study of hybrid membrane photobioreactor and membrane

photobioreactor for simultaneous biological removal of atrazine and CNP from
wastewater: A performance analysis and modeling

: . : o Wl Sl
https://www.sciencedirect.com/science/article/pii/S1385894718316292




In this study, an innovative hybrid microalgal-bactrial membrane photobioreactor
(HMPBR) and a microalgal-bactrial membrane photobioreactor (MPBR), was evaluated
to biologically remove atrazine and CNP simultaneously from the secondary effluent
and experimental models were employed to investigate the biokinetics of substrates
applied in the systems. Three numerical independent variables (initial atrazine (0.01—
0.09 mg/L) and chemical oxygen demand (COD) (30-90 mg/L) concentration, and
hydraulic retention time (HRT) (4-12 h)) were optimized with experimental design.
The results showed that the addition of kenaf fibers as biofilm carriers in HMPBR
significantly improved atrazine, COD, TN and TP removal efficiency from 84.36%,
91.59% and 85.51% in MPBR to 95.39%, 99.64% and 98.02% in HMPBR. The best
atrazine removal efficiency in HMPBR and MPBR at HRT of 12 h and atrazine initial
(0.01 mg/L) and COD influent concentrations (30 mg/L). To fit the experimental data
and predict the bioreactors’ performance, the Stover—Kincannon model, as the most
reliable methods (R2 > 0.97) was used. The total biomass accumulated in the HMPBR
and MPBR were respectively above 6 and 4 g/L. The salinity (NaCl) increase in influent
flow above 10 g/L seriously inhibited biodegradation process of atrazine, while HMPBR
easily tolerated less than 10 g/L concentrations. As a result, the HMPBR showed better
performance than the MPBR in all operational condition.
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Kinetic study and performance evaluation of an integrated two-phase

fixed-film baffled bioreactor for bioenergy recovery from wastewater and
bio-wasted sludge

sallio ilis
https://www.sciencedirect.com/science/article/abs/pii/S1364032119308792




The present study evaluated the performance of an integrated two-phase fixed-film
baffled bioreactor for wastewater treatment with regard to its energy consumption and
production. The total potential of the bioenergy recovery of the bioreactor was evaluated
not only from the anaerobic wastewater treatment but also from the produced bio-
wasted sludge of both phases. Statistical correlations between bio-methane production
and kinetic coefficients were uncovered. Methane yields between 0.15 and 0.30 L
CH4.g sCODremoved—1 were obtained during anaerobic wastewater treatment. The
maximum energy recoveries from the digestion of bio-wasted sludge (sloughed biofilm)
equaled 0.28 and 0.3 L CH4.g TS—1 for aerobic and anaerobic units, respectively. The
Grau model was appropriate for predicting the performance of the bioreactor and the
potential of bio-methane production. It was demonstrated that substrate utilization
rate (Rsu) and Grau coefficient (KG) can be applied to predict the rate of methane
production. Regarding the volume of treated wastewater, the energy production was in
the range of 2.8—12 kWh.m—3. Moreover, the overall energy consumption of wastewater
treatment was in the range of 0.32-0.79 kWh/kg sCODremoved, while the total energy
production was 3.7-5.1 kWh/kg sCODremoved. Therefore, the designed bioreactor
was energy positive with net energy production of 3.39-4.5 kWh/kg sCODremoved.
The total energy requirement for both wastewater treatment and bio-wasted sludge
digestion was 7-15.5% of the total energy production, and, therefore, the bioreactor
is a sustainable energy process. The contribution of anaerobic wastewater treatment
and anaerobic digestion of bio-wasted sludge of aerobic and anaerobic units for energy
recovery as bio-methane was 53, 26, and 21%, respectively. As the bioreactor achieved
more than 95% of sCOD removal and have a high bioenergy production, and since
kinetic coefficients demonstrated the considerably high performance of the bioreactor,

it can be of interest as an appropriate treatment process.
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Optimizing the performance of conventional water treatment system using quantitative
microbial risk assessment, Tehran, Iran

slio Sl
https://www.sciencedirect.com/science/article/abs/pii/S0043135419305998




The performance of conventional drinking water treatment plants (WTPs) can be
improved using quantitative microbial risk assessment (QMRA). A QMRA study
on Cryptosporidium using actual pathogen density was conducted to examine the
performance of Jalaliyeh WTP in Tehran, Iran. The infection risk and the burden of
disease attributed to the parasite presence in finished water were estimated incorporating
physical and chemical log reduction values (LRVs), using stochastic modeling and
disinfection profiling. The risk and burden of disease were compared with health-based
targets, i.e. one case of infection per 10,000 people or 10—6 DALY's per person per year.
The parasite’s LRVs were 2.31 and 0.034 log provided by physico-chemical treatment
and disinfection processes, respectively. The mean of estimated risk (111 cases per
104 people per year) and the burden of disease (11.7 DALY's per 106 people per year)
both exceeded the targets. To control the excess risk, three QMRA-based disinfection
scenarios were examined including: (1) employing chlorine dioxide (ClO2) instead of
chlorine (2) ozonation with a concentration of 0.75 mg/L (Ct =22.5 min mg/L) and (3)
UV irradiation with a dose of 10 mJ/cm2. The LRV of parasite may be increased to 3.0,
5.1 and 4.9 log by employing CIO2, ozonation and UV irradiation, respectively. The
use of ozone or UV as alternative disinfectants, could enhance the disinfection efficacy
and provide sufficient additional treatment against the excess risk of parasite. QMRA
could make it easier applying appropriate improvement to conventional WTPs in order

to increase the system performance in terms of health-based measures.
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Enhancing Solar Disinfection of Water in Pet Bottles by Optimized in-situ Formation of

Iron Oxide Films from Heterogeneous Action Modes with H202 Vs. O2-Part 2: Direct Use
of (Natural) Iron Oxides.

sl Sl

-Shekoohiyan. S., Rtimi, S., Moussavi, G., Giannakis, S., Pulgarin, S. Enhancing solar disinfection
of water in PET bottles by optimized in-situ formation of iron oxide films. From heterogeneous
to homogeneous action modes with H202 vs. O2 — Part land 2: Direct use of (natural) iron
oxides. (%hemical Engineering Journal, (2019): 358, pp: 211-224 (IF = 6.735)
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