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Title: Francis Bacon's doctrine of idols: a diagnosis of ‘universal madness’
Abstract: The doctrine of idols is one of the most famous aspects of Bacon's thought. Yet his claim that the idols lead to madness has gone almost entirely unnoticed. This paper argues that Bacon's theory of idols underlies his diagnosis of the contemporary condition as one of ‘universal madness’. In contrast to interpretations that locate his doctrine of error and recovery within the biblical narrative of the Fall, the present analysis focuses on the material and cultural sources of the mind's tendency towards error. It explains the idols in terms of Bacon's materialist psychology and his exposé of the debilitating effects of language and traditional learning. In so doing, it highlights the truly radical nature of the idols. For Bacon, the first step towards sanity was to alert people to the prevailing madness. The doctrine of idols was intended as a wake-up call, preparing the way for a remedy in the form of his new method of inquiry. The paper concludes by indicating how Bacon's method aimed to treat ‘universal madness’, and it suggests that his diagnosis influenced John Locke.  
Title: A Tale of Two Inventions: Monsanto, Biotechnology, and the Geography of Postmodern Science
Abstract: This essay explores the geography of postmodern science in nonacademic settings, focusing on two research breakthroughs by Monsanto scientists, in 1985–1986 and 1989–1991, that created plants resistant to the company’s herbicide, glyphosate. The essay follows this new knowledge as it was mobilized into refereed publications and patents, comparing and contrasting the two forms of scientific discourse that resulted. The patents are then traced further as they were challenged, interpreted, and transformed in patent offices and courtrooms across time and space, specifically in the United States, Canada, and Europe. Whereas the crucial peer-reviewed knowledge claims remained fixed, the patent knowledge claims morphed and became fragmented, spatially and temporally. Analyzing lawsuits that Monsanto launched in Britain, Canada, and the United States, the essay shows how the company used spatial-epistemic fragmentation to modify the patents’ meanings in desired ways in particular locations, sometimes with significant social and epistemic consequences. The essay concludes by reflecting more broadly on the expansion of biotechnology patenting as a form of nondisinterested knowledge production and how this trend has shaped the path and characteristics of postmodern science in this realm.
Title: Reading Cardano with the Roman Inquisition: Astrology, Celestial Physics, and the Force of Heresy
Abstract: In the first decades after the founding of the modern Roman Inquisition in 1542, Girolamo Cardano was the most prominent natural philosopher to face imprisonment and trial. A trove of Inquisitorial letters, decrees, and censurae have survived, offering a detailed picture of how, in the early years of its existence, the Roman Inquisition placed theological boundaries around astrology and natural philosophy. This essay covers the trial and identifies a critical point of contention: that Cardano allegedly naturalized heresy. It suggests that we view the Cardano affair as a reaction against a natural philosophy which threatened to constrain the Inquisition’s right to judge enemies and execute that judgment. Finally, it discusses how, in light of the Inquisition’s reading, we might consider Cardano’s astrology as accommodating Christian doctrine.
A Rose Bengal–Amphiphilic peptide conjugate for enhanced Photodynamic Therapy of Malignant Melanoma
Context: Malignant melanoma is an aggressive skin cancer with poor survival outcomes for patients diagnosed at an advanced stage. While targeted BRAF and immune checkpoint inhibitors have improved survival outcomes for a proportion of these patients, response rates remain variable.

GAP: There is a need, therefore, for more effective treatments to bolster the options available for melanoma patients.

Purpose: In this manuscript, we covalently attached Rose Bengal (RB) to the amphipathic peptide (AMP) C(KLAKLAK)2 and determine the effectiveness of the resulting RB-C(KLAKLAK)2 conjugate as a Photodynamic Therapy (PDT) sensitiser.

Methodology: RBC(KLAKLAK)2 mediated PDT treatment of subcutaneous B16-F10-Luc2 tumours in C57 mice ...

Results: ... resulted in lesions that were 479% smaller at the end of the study than animals treated with RB mediated PDT.

Conclusions: The synergistic effect between RB and C(KLAKLAK)2 has been attributed to the AMP sensitising cells to reactive oxygen species (ROS), making them more susceptible to ROS-induced oxidative stress.

Stable synthetic bacteriochlorins overcome the resistance of melanoma to photodynamic therapy

Context: Cutaneous malignant melanoma remains a therapeutic challenge, and patients with advanced disease have limited survival. Photodynamic therapy (PDT) has been successfully used to treat many malignancies, and it may show promise as an antimelanoma modality.
GAP: However, high melanin levels in melanomas can adversely affect PDT effectiveness. 

Purpose: Herein the extent of melanin contribution to melanoma resistance to PDT was investigated in a set of melanoma cell lines that markedly differ in the levels of pigmentation; 3 new bacteriochlorins successfully overcame the resistance.

Methodology: Cell killing studies determined that bacteriochlorins are superior at (LD50_0.1 _M) when compared with controls such as the FDA-approved Photofrin (LD50_10 _M) and clinically tested LuTex (LD50_1 _M). 

Results: The melanin content affects PDT effectiveness, but the degree of reduction is significantly lower for bacteriochlorins than for Photofrin. Microscopy reveals that the least effective bacteriochlorin localizes predominantly in lysosomes, while the most effective one preferentially accumulates in mitochondria. Interestingly all bacteriochlorins accumulate in melanosomes, and subsequent illumination leads to melanosomal damage shown by electron microscopy. Fluorescent probes show that the most effective bacteriochlorin produces significantly higher levels of hydroxyl radicals, and this is consistent with the redox properties suggested by molecular-orbital calculations. The best in vitro performing bacteriochlorin was tested in vivo in a mouse melanoma model using spectrally resolved fluorescence imaging and provided significant survival advantage with 20% of cures (P<0.01). 

Conclusions: Stable synthetic bacteriochlorins overcome the resistance of melanoma to photodynamic therapy.

Optical clearing of melanoma in vivo: characterization by diffuse reflectance spectroscopy and optical coherence tomography

Context: Melanoma is the most aggressive type of skin cancer, with significant risk of fatality.

GAP: Due to its pigmentation, light-based imaging and treatment techniques are limited to near the tumor surface, which is inadequate, for example, to evaluate the microvascular density that is associated with prognosis.
Purpose: White-light diffuse reflectance spectroscopy (DRS) and near-infrared optical coherence tomography (OCT) were used to evaluate the effect of a topically applied optical clearing agent (OCA) in melanoma in vivo and to image the microvascular network.
Methodology: DRS was performed using a contact fiber optic probe in the range from 450 to 650 nm. OCT imaging was performed using a swept-source system at 1310 nm. The OCT image data were processed using speckle variance and depth-encoded algorithms.
Results: Diffuse reflectance signals decreased with clearing, dropping by ∼90% after 45 min. OCT was able to image the microvasculature in the pigmented melanoma tissue with good spatial resolution up to a depth of ∼300 μm without the use of OCA; improved contrast resolution was achieved with optical clearing to a depth of ∼750 μm in tumor.
Conclusions: These findings are relevant to potential clinical applications in melanoma, such as assessing prognosis and treatment responses. Optical clearing may also facilitate the use of light-based treatments such as photodynamic therapy.

Melanoma-induced reprogramming of Schwann cell signaling aids tumor growth 
Context: The tumor microenvironment has been compared to a non-healing wound involving a complex interaction between multiple cell types. Schwann cells, the key regulators of peripheral nerve repair, have recently been shown to directly affect non-neural wound healing. 

GAP: Their role in cancer progression, however, has been largely limited to neuropathic pain and perineural invasion.

Purpose: In this study, we showed that melanoma activated otherwise dormant functions of Schwann cells aimed at nerve regeneration and wound healing. 

Methodology: Such reprogramming of Schwann cells into repair-like cells occurred during the destruction and displacement of neurons as the tumor expanded and via direct signaling from melanoma cells to Schwann cells, resulting in activation of the nerve injury response. 

Results: Melanoma-activated Schwann cells significantly altered the microenvironment through their modulation of the immune system and the extracellular matrix in a way that promoted melanoma growth in vitro and in vivo. Local inhibition of Schwann cell activity following cutaneous sensory nerve transection in melanoma orthotopic models significantly decreased the rate of tumor growth.
Conclusions: Tumor-associated Schwann cells, therefore, can have a significant pro-tumorigenic effect and may present a novel target for cancer therapy.

Bryan T. Tutena, Sandra Wiedbrauka, Christopher Barner-Kowollik
(Setting/Background) The spatiotemporal control that light affords the polymer chemists is one of the most powerful tools at their disposal. Photochemistry has been an integral part to the development of polymer science almost since its inception. Over the last half century, photochemistry has slowly developed into two sub-groups –catalyzed and non-catalyzed photochemistry. 

(Purpose) Herein, the current state-of-the-art with regard to the design, synthesis, and implementation of non-catalyzed photoactive moieties within macromolecules is outlined. We additionally summarize the current challenges and future outlook for the field of non-catalyzed macromolecular photochemistry including the design and implementation of red-shifted photoactive moieties, elucidating the complex nature of photoexcited states, and the ultimate goal of achieving perfectly wavelength independent ligations in order to create and manipulate intricate macromolecular architectures.

Shape memory effects in self-healing polymers

(Setting/Background) Recent developments in self-healing polymers (SHPs) have been fueled by the increasing need for sustainable materials with extended life-spans and functionality. 

(Purpose) This review focuses on the shape memory effect (SME) in polymers and its contribution to self-healing. 

(Methodology) Starting from structural requirements and thermodynamics, quantitative aspects of the SME are discussed in the context of energy storage and release during the damage-repair cycle. Characterization of shape memory in polymers has largely concentrated on recovery and fixation ratios, which describe the efficiency of the geometrical changes. In this review, factors that govern strain, stress, and energy storage capacities are also explored. Of particular interest for self-healing are deformability and conformational entropic energy storage and release efficiency during reversible plasticity shape memory (RPSM) cycles. Physical and chemical mechanisms of strength regain following shape recovery as well as other physical factors that influence the self-healing process are also discussed.

The nonadiabatic ground state for the helium atom is obtained with the hyperspherical adiabatic approach (HAA). Potential curves, nonadiabatic couplings, and channel functions are calculated by a numerically exact procedure based on the analytical expansion of the channel functions. The coupled radial equations are solved by standard techniques.The convergence of the procedure is investigated as nonadiabatic couplings are systematically introduced. The inclusion, for the first time, of eleven potential curves and channel functions gives a groundstate energy that differs from the best variational calculation by 0.1 parts per million. The oscillator strength for the discrete helium transitions in the length-form and acceleration-form are also presented.We conclude that the HAA is no longer hampered by the lack of prescription for the obtainment of arbitrary precision wave functions for Coulombic systems.
Abstracts dos Alunos
Community severance and vertical equity: A comparison between two different types of transport infrastructures

Abstract

The rapid and intense urban growth contributes to the increase and sprawl of urban areas, especially in the largest Brazilian metropolises. Urban sprawl continually affects the travel patterns of the population, increasing the distances traveled, which in turn increases the dependence on motorized travel and the demand for transport infrastructures. However, transport infrastructures and the vehicular traffic itself create barriers within urban areas. This process, also known as “community severance”, causes impedances to pedestrian movements, inhibits social interactions and interferes negatively on the mental and physical health of people who live or use the surrounding areas. For this reason, strategies to assess community severance are required. We proposed a simple and low-cost method that can be applied to different types of transport infrastructures, railways and urban streets, as shown in this comparative study. The transport infrastructures, located in a medium-sized city in São Paulo, are assessed based on the classification of Quality of Pedestrian Crossings (QPC). Furthermore, the approach compares possible inequities regarding spatially aggregated demographic data (permanent mobility constraints, income level, gender, and age) and discusses their differences, similarities, and implications in terms of urban and transport planning. Due to the different characteristics of the transport infrastructures, there are specific analysis procedures. The method for both transport barriers include: data collection, characterization of the transport barrier through the evaluation of a set of criteria, classification of the QPC, statistical analysis (exploratory data analysis, chi-square test of independence and standardized Pearson residuals) and vertical equity analysis. Our findings showed evidence of association between the variables QPC and demographics, and evidence of social groups that are poorly assisted regarding pedestrian urban mobility. Hence, the research indicates that the assessments proposed are feasible, but the distribution of residents surrounding the distinct classes of QPC for the railway and urban streets are similar.
DIGITALIZATION AS AN ENABLER OF CIRCULAR STRATEGIES IN PRODUCT-SERVICE SYSTEMS

Abstract

Digitalization is a trend that offers several opportunities and benefits for organizations such as monitoring and tracking of products, optimizing the use of resources, and improving communication with stakeholders. Digitalization is related to the incorporation of digital technologies in business offerings. The use of digital technologies can leverage the adoption of the product-service system (PSS) that it seems like a solution to support the transition from linear to Circular Economy (CE) model since it encourages the dematerialization strategy. The digitalization theoretical background has mapped the use of digital technologies and their benefits. The CE literature has discussed the adoption of circular strategies in PSSs. However, there is no synthesis regarding the use of digital technologies to the achievement of circular strategies in PSS business model. This study aims to map and relate digital technologies that foster the circular economy strategies. We proposed a framework through a theory contextualization of CE, PSS, and digitalization. The framework relates both circular strategies and digital technologies in a PSS context. Based on a case study approach, we present a current situation (‘’as-is”) of a PSS in the healthcare industry and we suggest a future situation (“to-be”) of how digitalization can be used by a company to operation circular strategies. The paper contributes to advance of digitalization and circular economy concepts especially to the implementation of circular PSS strategies. Finally, for the practical perspective, the case study may be used as an inspiration for future PSS design. Further work is recommended to verify the economic viability of the suggestions proposed.
Alternative abstract

Context: The emerging field of soft bioelectronics brought this idea to engineer prostheses equipped with electronic sensors and capable of receiving and transmitting electrical signal inside the human body to restore lost functions. Issue: People who lost eyesight to retina degeneration further suffered from side effects of silicon-based retinal implants made of flat and rigid materials that damage the surrounding non-regenerative tissues, distort vision and precipitate immune responses. Purpose: We proposed the first human-eye inspired optoelectronic device using a soft form of an artificial retina made of an ultrathin and flexible high-density MoS2-graphene sensor array that adapts to the eyeball curvature, and detects light, processes the optical signals into electrical, and transfers the corresponding signals to the optic nerves. Methodology: We create a multicell optoelectronic device based on ultrathin 2D nanomaterial MoS2-graphene imagine module that was designed in a truncated icosahedron (fullerene-like) structure. To assess the mechanical behavior of our optoelectronic device in the retina using single-lens optics, we performed theoretical modeling and finite element analysis. To assess the retinal stimulation, we created an animal-based experimental setup to measure elicited spikes and changes in the local field potential. Results: Truncated icosahedron MoS2-graphene films were subject to maximum radial (0.41%) and hoop (0.40%) strain below 1%, in contrast, untruncated silicon films were subject to values higher than 1% and to tensile strain also higher than 1%, such conditions led to mechanical fractures. Curved MoS2-graphene sensor array captured imagines without IR noises, whereas a conventional silicon photodetector shows reddish IR noises, and our optoelectronic device successfully stimulated the optic nerves of a rat. Conclusion: We put forward our human eye-inspired soft optoelectronic device is the prototype for the next generation of implantable devices.

Optical Properties of Microwave-Assisted Hydrothermal Synthesis (MAH) of Ba, Ca and Sr Zirconates

ABSTRACT

Perovskites are ceramic materials that have a wide technological application, such as electroceramics, gas sensors, refractory materials, superconducting coating and even medical and aerospace applications. Currently, there is a lot of research have been carrying out to achieve new and more efficient synthesis methods and understanding their implications for the materials morphology obtained and their behavior, for different applications. It is well known from the literature that with different methods of synthesis it is possible to obtain different structures with different properties. Using the microwave-assisted hydrothermal method (MAH), it is possible to synthesize these materials with great cost benefit, since the synthesis time is much shorter when compared to other methods. One of the implications caused by material's structure modification is photoluminescence, which is more intensified when the compound structure is more disordered. Microwave-assisted hydrothermal method prepared ceramic powders of barium, calcium and strontium zirconates. The samples were characterized by XRD, UV-VIS, SEM, photoluminescence, Raman spectroscopy and FTIR. Through the analysis of XRD, it was found that barium zirconate has a high crystallinity, however, by the study of photoluminescence, a low photoluminescent emission was observed. Strontium zirconate obtained the second best photoluminescent emission, being more intense in the blue region of the visible spectrum. The best result was calcium zirconate, with an emission also centered on the blue region. According to the DRX and SEM, it has a nucleated phase but no crystal growth in its structure. The photoluminescent behavior of these materials can be explained by the oxygen vacancies that promote a recombination with electrons trapped in close states and / or inside the material band gap, estimated between the 4d orbitals of Zr and 2p of O, characterizing the conduction bands and valence, respectively. It is noticed that the crystallinity of the material influences the photoluminescent emission, thus making the Ca zirconate synthesized by the MAH method a possible candidate for the application of sensors. Ba zirconate, on the other hand, because it has a well-ordered structure, may not be a good material to be used as some type of sensor, since its photoluminescent emission is very small.

Accounting for 20% of the Brazilian GDP, the importance of the agribusiness sector tends to only grow in the coming years. Giving the increasing concern modern society has regarding the use of natural resources, digital technologies appear as an ally in the optimization of agribusiness. Despite the importance of the use of digital technologies in the agribusiness sector, few studies analyze the thematic of agribusiness 4.0, and no study that we can find created a maturity model tailor made for the agribusiness industry use of digital technologies. In this context, the purpose of this paper is to investigate the use of digital technologies in the Brazilian agribusiness sector and to propose a maturity model that aids these businesses in the continuous improvement of their industrial processes. Through a systematic literature review regarding the topics: industry 4.0, digital technologies and agribusiness 4.0, we developed an initial maturity model for Brazilian agribusiness which was later refined and improved by a partnership with agribusiness that use some form of digital technology. As a result of our studies, we provided a maturity model that may be utilized by industries and researches that wish to enter in the field of agribusiness 4.0. In this way, our paper contributes to a deeper understanding of the role of digital technologies in improving the productivity of agribusiness while preserving natural resources. For future researches, we suggest the development of a roadmap, to aid industry that are having difficulties implementing the concepts of agribusiness 4.0.

Nanocomposites have attracted great interest in research and industrial areas because these materials features an improvement on several properties when compared to their pristine. Despite efforts in the field, nanocomposite electrolytes produced from natural polymers are barely reported. In this work, we have obtained nanocomposite polymer electrolytes from the exfoliation solution method using gellan gum low acyl as polymer matrix and clay (montmorillonite Na+SYN-1) as filler. The sample with 10 wt% Na+SYN-1 showed the best ionic conductivity of 1.86 x 10-5 and 3.74 x 10-4 S/cm at the temperature of 30 °C and 80 °C, respectively, a better result than the electrolytes without filler. TGA revealed that the samples are thermally stable up to 190 °C. On the other hand, the nanocomposites showed no improvement in thermal stability in relation to the membranes with clay. The DSC technique did not indicate any transition in any sample. The obtained spectroscopy results showed that the increase of the filler raised the transparency and diminished the reflectance of the nanocomposites. The samples with 10 and 40 wt% Na+SYN-1 were applied in electrochromic devices (ECD). The best results were observed in the ECD with 10 wt% Na+SYN-1, which exhibited transmittance of 4% at 720 nm and revealed to be reversible. Gellan gum/clay nanocomposites electrolytes presented good ionic conductivity, although they were not adequate in ECD.
