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Green Technology Strategy for Fluoxetine
Preparation

Zhao Mingrui ®, Yang Ninghui °, Peng Peng °, Zhuang Shuyang ® & Shi Xiufang *

Absiract- This study aims to explore the green technology
strategies for the preparation of fluoxetine, through the
research on the greenization of catalysts and membrane
treatment of wastewater. The study show that green
technology strategies can effectively reduce the environmental
pollution and resource consumption during the preparation of
fluoxetine. At the same time, the integration and prospects of
green technology strategies were analyzed, and its potential
value and broad application prospects were provided in the
preparation of fluoxetine. This research is of great significance
for promoting the development of fluoxetine preparation
processes towards a green, environmentally friendly, high
efficiency and sustainable development.
Keywords:  fluoxetine, green chemistry,
Strateqy, preparation.

N-methyl-3-phenyl-3-[4-(trifluoromethyl)phenoxy]propan
-1-amine;hydrochloride

technical

[. INTRODUCTION

— luoxetine, N-methyl-3-phenyl-3-[4-(trifluoromethyl)
=== phenoxy] propylamine hydrochloride, Prozac®, is a

new generation of non-tricyclic antidepressants
developed by Eli Lilly Company, the structure is shown
in Figure 1. Fluoxetine contains a chiral center with a
pair of enantiomers, namely (R)-and (s)-fluoxetine. Most
of fluoxetine hydrochloride sold on the market is
racemate. The main effects of (R)-fluoxetine is the
treatment of depression,but (s)-fluoxetine is the
prevention of migraine. [1,2] a clinical study of chiral (R)-
or (s)-fluoxetine by SEPRACOR Inc. found that (R)-
fluoxetine had a shorter half-life and action time than
commercially available racemic fluoxetine, it can greatly
reduce the adverse side effects of racemic fluoxetine,
such as headache, anxiety and suicidal impulse.
Because of its high selectivity, safety and bioavailability,
it is widely used in clinical practice and is one of the

essential drugs listed by the World Health
Organization[3-5].
F3C\©\
o N g

Fig. 1: Molecule Structure of Fluoxetine
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[I. GREEN TECHNOLOGY STRATEGY FOR
PREPARATION OF FLUOXETINE

a) The Selection and Utilization of Raw Materials

The selection and utilization of raw materials are
crucial to green technology strategy during the
preparation process in fluoxetine. First, we need to
consider the choice of renewable, biodegradable raw
materials, in order to reduce environmental pollution and
consumption of resources. Second, the use of green
synthetic pathways to avoid the use of toxic or refractory
compounds to reduce environmental and human risks.
In addition, the utilization rate of raw materials can be
increased and the generation of wastes can be reduced
by improving the synthesis process. Through the
greening of raw materials, the environmental load in the
preparation process of fluoxetine can be effectively
reduced to achieve the goal of green and sustainable
development. The fluoxetine steps used in the past are
shown in Figure 2. KBH, is used in this process and has
a corrosive effect on the skin and mucous membranes
and is usually slightly harmful to water. DMSO, also
known as Dimethyl sulfoxide, interacts with the
hydrophobic  groups of proteins and causes
Denaturation, which is toxic to human skin and irritating
to the eyes. According to the guiding principles of
chemical drug residue solvent and 12 principles of
green chemistry, so should minimize or avoid the side-
use of such solvents.

© 2024 Global Journals
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Fig. 2: Preparation Steps of Fluoxetine Hydrochloride

b) The Green Solvent

The solvent plays a crucial role in the
preparation of fluoxetine, and the choice of the solvent is
directly related to the environmental friendliness and
energy consumption of the preparation process.
Therefore, in the green technology strategy, we need to
consider the choice of low-toxic, non-volatile organic
solvents or water solvents to reduce the harm to the
environment and human body. In addition, the emission
and consumption of solvents can be reduced by
optimizing the amount of solvents used and recycling. In
order to make the preparation of fluoxetine green, we
should consider the factors of toxicity, volatility, price
and reproducibility, and choose the most suitable
solvent. In order to further improve the green degree of
fluoxetine preparation process, we can consider the
implementation of solvent recycling strategy. The
recovery and reuse of waste solvents by physical or
chemical methods can reduce the consumption of
solvents and the discharge of wastes, and reduce the
demand of resources in the preparation process. In
addition, the idea of circular economy can be introduced
to reuse the waste solvent as a resource and realize the
closed-loop utilization of the solvent to further improve
the sustainability and environmental protection of the
preparation process of fluoxetine. The environmental
pollution and resource consumption in the preparation
of fluoxetine can be reduced by recycling the solvent,
and the green technology strategy can be realized.

c) The Green Catalysts of Fluoxetine

There are many methods for the synthesis and
resolution of the green catalysts of fluoxetine. Most of
the (R)-fluoxetine currently used in the market are
obtained by chiral resolution, a large number of chiral
reagents are required and the whole process is time-
consuming and laborious. Asymmetric catalytic
synthesis has great Atom economy advantages over
chiral resolution. Asymmetric catalytic synthesis has
become a hot research field in the field of organic
chemistry. In particular, many chemical companies are
developing asymmetric catalytic reactions into chiral
and Enantioselective synthesis processes, such as L-
Dopa synthesis from L-Dopa catalyzed by chiral
rhodium in  American Monsanto, and (-)-menthol
synthesis from asymmetric rearrangement catalyzed by

© 2024 Global Journals

rhodium in Japanese Enantioselective synthesis
company, and developed into a promising industrial
chiral technology.

In a pioneering study [2], Duan Yu and
colleagues embarked on a chemical journey, initiating
their work with cinnamaldehyde, ultimately shaping it
into chiral fluoxetine via an intricate sequence of
reactions. They navigated through asymmetric
epoxidation of chiral secondary amines, ring-opening to
ester, Ester Exchange, reduction, and the transformative
etherification of ester amines.

Chengyu Liu, on another scientific expedition
[3], relied on the prowess of an enantioselective catalyst
to forge an (R)-fluoxetine intermediate. Wang Jiahao,
with deft precision, synthesized y-amino alcohol, a
beacon of optical purity, by way of enantioselective
synthesis of the prochiral pB-amino ketone [4]. This
pivotal compound then paved the way for the synthesis
of fluoxetine.

Li Zhen-zhong, employing the [RUCL2((s)-
BINAP)((s, S)-dpen)] complex as a catalyst [5], skillfully
constructed a photoactive fluoxetine intermediate, (R)-N,
n-dimethyl-2-hydroxyamphetamine. This masterpiece
was then honed into the radiant (R)-fluoxetine,
culminating in an impressive overall yield of 49.1%.

Kinetic ~ resolution, a  technique  that
discriminates enantiomers via differential rates of
reaction with chiral reagents or catalysts, was employed
to synthesize fluoxetine. Researchers, through the
hydrolysis  kinetic resolution of racemic epoxide
catalyzed by Salen Co (lll) chiral catalyst, sculpted the
elusive chiral r-phenyl ethylene oxide [6]. A series of
transformations then led to the birth of the coveted
fluoxetine drug. The allure of kinetic resolution lies in its
simplicity and efficiency, with the capacity to enhance
excess enantiomers by adjusting conversion rates.
However, it demands an extra step to resolve non-
targeted stereoisomers.

Xiang Peng [7] ventured into uncharted
territories, revealing a novel path for (S)-fluoxetine
synthesis, harnessing chiral secondary alcohols,
bearing a-position substituents, as pivotal intermediates.
Cheng Qingfang and collaborators took an innovative
approach [8,9], deploying their homemade chiral
oxazaborolane as a catalyst to achieve enantioselective
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hydrogenation of B-chlorophenylacetone, yielding (S)- or
(R)-chiral alcohols, subsequently steering the synthesis
of (§)- and (R)-fluoxetine. This breakthrough marked

another
fluoxetine synthesis.

milestone in the evolving landscape of

Table 1: Methods and Conditions for Preparation of Fluoxetine

[1] Starting Material Methods Synthetic Products The End Product
[2] Cinnamaldehyde Chiral Enantlogelect|ve Chiral fluoxetine
synthesis
Iridium catalyst Enantioselective (R)- Fluoxetine
[3] . .
synthesis Intermediate
(4] Latent Chiral p- Enantioselective synthesis The |ntermed|ate v fluoxetine
aminophenone amino alcohol
The fluoxetine
. L [RuCl2 ( (S) - : : NN
gy | M ametyd BINAP)  ( (55) -DPEN) ], | "ermediate () - LN fluoxetine
phenylacetone ™ lex is th talvst dimethyl-2-
€ complexis the catalys hydroxyamphetamine
, , Hydrolysis kinetic resolution of Chiral intermediate r- , ,
(6] Racemic Epoxide Salen Co (lll) chiral catalyst phenyl ethylene oxide Chiral fluoxetine
. Kinetic resolution of
Chiral secondary hy .
- Stereoselectivity synthesis
alcohols containing . .
(7] . catalyzed by organometallic (S) - fluoxetine
substituent groups at . .
e catalysts and biological
a-position
enzymes
Asymmetric catalytic . Enantioselective
(8] B-chlorophenone . . (s)-or (R)-chiral alcohols | synthesis (s)-and (R)-
hydrogenation reduction .
fluoxetine
9] Latent chiral ketone Asymmetric reduction of ketone Intermediate chiral Fluoxetine drugs
reductase alcohols
The strategy of using natural chiral sources to Corey's innovation was instrumental in

synthesize some complex chiral compounds is not only
helpful for configuration retention, but also suitable for
the synthesis of new chiral compounds by configuration
transformation and other organic reactions.

i. The Selection and Design of Catalysts

The pivotal role of catalyst selection and design
emerges as a cornerstone within the green methodology
for crafting fluoxetine. An astute choice of catalysts can
significantly boost reaction proficiency, decrease energy
utilization, and mitigate environmental implications.
Hence, a comprehensive exploration of catalyst
selection and design is imperatively advocated.

Primarily, the catalytic prowess and specificity
of the catalyst should be weighed, assuring its proficient
performance in fluoxetine synthesis. Subsequently, the
catalyst's architecture should be ingeniously devised for
enhanced durability and recycling efficiency. Adapting
to distinct reaction scenarios and catalytic mechanisms,
surface modification and functional treatments can also
be employed to fine-tune their attributes.

Through meticulous experimental trials and
theoretical scrutiny, a bevy of proficient and eco-friendly
catalysts have been ingeniously crafted and sifted,
thereby fostering a robust foundation for the sustainable
synthesis of fluoxetine. Of particular interest is the
selective production of the two enantiomers of
fluoxetine, an area drawing substantial attention.

enhancing the catalyst, enabling the facile acquisition of
both enantiomers and augmenting reaction efficacy.
Sharpless, on the other hand, unfolded a novel path for
synthesizing both enantiomers, with the pivotal step
being Sharpless epoxidation. This synthetic pathway,
depicted in Figure 3, exhibits practicality and boasts a
total yield of 49%. [7]

In this discourse, the intricate dance between
catalyst choice, design, and the quest for greener
fluoxetine synthesis is portrayed, with key milestones
and advancements underpinning the journey.

© 2024 Global Journals
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Fig. 3: Sharpless Synthetic Route of Fluoxetine

i. The Revitalization of Catalysts: A Pillar of Eco-
Technology
The resurrection of catalysts occupies a pivotal
role in the eco-friendly technology roadmap. In
conventional  fluoxetine  synthesis, catalysts are
customarily disposed after a solitary application,
resulting in  both  resource squandering and
environmental devastation. Consequently, a profound
exploration of catalyst recycling emerges as
indispensable[8,9]. Hamessing surface engineering and
rejuvenation methodologies, catalysts can undergo
multiple reincarnations, significantly curbing waste
management volumes and minimizing environmental
footprints. Moreover, extensive studies on catalyst
deactivation during recycling have exposed a plethora
of proficient regeneration techniques, thereby enhancing
the catalyst's longevity and minimizing the energy
expenditure and production costs of fluoxetine.

ii. The Sustainable Management of Catalyst Waste:
An Integral Green Strategy
Catalyst waste disposal stands as a crucial
facet in the holistic green technology approach.
Throughout the catalyst's operational cycle, waste
production is an inescapable byproduct, posing severe
environmental hazards if not dealt with cautiously. Thus,
extensive investigations into waste catalyst management
are paramount. Techniques such as physical
adsorption, chemical reduction, and pyrolysis, known for
their energy efficiency, are employed to convert waste
catalysts into reusable resources and render them
environmentally benign. Simultaneously, a
comprehensive experimental and simulation-based
assessment of various waste treatment methodologies
enables a comparative evaluation of their environmental
impact. This generates scientifically grounded and
feasible strategies for waste catalyst management,
thereby offering substantial technical backing for the
environmentally sustainable synthesis of fluoxetine.

© 2024 Global Journals

d) The Innovative  Approach:  Membrane-Driven
Wastewater Management
i. Embracing the Potential of Membrane Separation
Techniques
As an avant-garde and  ecologically

conscientious technique, membrane separation has
carved a niche for itself across diverse sectors. [10-15]
In the intricate process of manufacturing fluoxetine, the
wastewater generated is replete with an array of organic
compounds and impurities, necessitating the judicious
deployment of membrane separation. This advanced
technology leverages selective membrane materials and
tailored operational parameters to proficiently sieve out
organic contaminants, ions, and microorganisms from
the aqueous milieu.

A gamut of membrane  separation
methodologies exists, including microfiltration,
ultrafiltration, nanofiltration, and reverse osmosis. Each
method possesses unique attributes, allowing for
tailored solutions based on the distinctive traits of the
wastewater at hand, thereby optimizing the purification
process and facilitating water reuse.

The integration of membrane separation not
only ensures the efficient eradication of impurities and
organic compounds but also facilitates meticulous water
quality control, thereby fulfiling the stringent purity
criteria in fluoxetine synthesis. Moreover, this technology
curbs  chemical  reliance, decreases  energy
consumption, and lightens the financial burden of
wastewater management, thereby delivering substantial
economic and environmental dividends.

In  essence, the strategic utilization of
membrane separation technology in wastewater
management significantly enhances the environmental

footprint of fluoxetine production. It propels the
manufacturing process towards a greener, more
sustainable trajectory, fostering a harmonious

coexistence between industry and the environment.
Thus, the marriage of membrane separation with
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wastewater treatment stands as a testament to
innovation and responsible stewardship of our planet's
resources.

i. Enhancing the efficacy of membrane-based
wastewater treatment methodology

The pivotal step in accomplishing proficient
wastewater management and boosting resource
recovery lies in refining the wastewater membrane
treatment process. While formulating fluoxetine, the
industrial effluent exhibits a substantial concentration of
organic compounds, posing significant hurdles for the
treatment process. Consequently, it is imperative to
tailor the membrane treatment strategy, considering the
unique characteristics of the wastewater, to enhance
purification efficiency and elongate the membrane's
operational lifespan.

The initial stage of improvement revolves
around optimizing the preliminary wastewater treatment,
encompassing pH balancing, suspended solids and
sediment removal. These measures mitigate membrane
fouling and damage, thereby fortifying membrane
stability and service duration.

Subsequently, the membrane material and
operational parameters are meticulously fine-tuned. A
membrane material particularly suited for wastewater
treatment is selected, and operational conditions are
adeptly regulated, thereby enhancing the membrane's
capacity to intercept fouling and resist contamination.

Ultimately, the integration of sophisticated
automation technologies brings about online monitoring
and intelligent control of the membrane treatment
workflow. This ensures the seamless functioning of the
wastewater management system and sustains a high
level of treatment efficacy.

Through the meticulous optimization of the
wastewater membrane treatment process, the
efficacious extraction of organic substances and
impurities from the wastewater is realized, contributing
to an extended membrane lifespan, lowered treatment
costs, and heightened resource recovery efficiency.
This, in turn, furnishes vital technical backing for the
sustainable advancement of the fluoxetine synthesis
process, fostering green development.

ii. The Recycled Symphony of Membrane-Treated
Effluent

The intricate dance of elements, both organic

and ionic, within the aqueous remnants of membrane

filtration, has been skillfully harnessed to comply with

stringent water quality benchmarks. This transformative

process not only ensures the elimination of impurities

but also reshapes waste into a precious commodity,

fostering a virtuous cycle of zero discharge and
wastewater reuse.

In the intricate ballet of fluoxetine synthesis, a

residue of fluoxetine and organic solvent lingers in the

water trail. However, through the alchemy of membrane

treatment, this detritus is transmuted into a treasure
trove of high-purity fluoxetine and solvent, ripe for
reincarnation within the production cycle, enhancing
efficiency and sustainability.

Beyond industrial rejuvenation, the reclaimed
water, having undergone its metamorphosis, can grace
the fields as a life-giving elixir for agriculture, or cool the
industrious engines as efficient coolant. Thus,
maximizing resource utilization and maintaining a
watertight seal on wastewater discharge.

This innovative utilization of wastewater not only
shields natural water sources fromexcessive -extraction
and contamination but also alleviates the ecological toll
of waste management, contributing to energy
conservation and diminished emissions. The marriage of
membrane treatment and wastewater reuse embodies a
union of environmental stewardship and economic
prudence, serving as a pivotal cornerstone in the
management of fluoxetine waste streams.

As the tide of membrane technology rises, the
embrace of wastewater recycling is poised to evolve into
an indispensable pillar of the fluoxetine manufacturing
process. It extends a sturdy arm of support to the
industry's pursuit of sustainable development, fostering
a future where progress and preservation intertwine in a
harmonious symphony.

[1I. INTEGRATION OF GREEN TECHNOLOGY
STRATEGIES AND PROSPECTS

a) Integration of Green Technology Strategies

In the preparation of fluoxetine, the integration
of green technology strategies can effectively reduce the
environmental pollution and resource consumption
during the preparation of fluoxetine. The key to the
integration of green technology strategy lies in the
organic combination of each link to achieve the overall
optimization of green preparation.

In green technology strategy integration, we
need to take into account the synergy between different
links to ensure that the effective convergence and
complementarity of various technology strategies. For
example, the goal of waste reduction and resource
recycling in the preparation of fluoxetine can be
achieved by optimizing the selection and preparation of
catalysts, combined with membrane technology for
wastewater treatment.

Green technology strategy integration needs to
consider not only the feasibility and benefits of the
technology itself, but also its practical application in
industrial production to ensure the Operability and
economy of the technology strategy. Through the
integration of green technology strategy, we can
optimize the preparation process of fluoxetine and
improve the environmental performance, providing
strong support for the green development of the
preparation process of fluoxetine.
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b) Green Evaluation of Fluoxetine Preparation Process

The green preparation process of fluoxetine
need to conduct a comprehensive evaluation and
analysis. First of all, the selection of raw materials,
production processes, waste emissions and energy
consumption can be evaluated to fully understand the
current process of environmental and resource
problems. Secondly, suggestions can be made for the
existing problems, such as using green catalysts,
optimizing reaction conditions, improving wastewater
treatment technology. The green evaluation needs to
fully consider the Operability and economics of
fluoxetine preparation process in actual production, and
ensure the implementation of green technology strategy
can meet the requirements of industrial production. In
addition, a comprehensive assessment of the green
process is needed to ensure that significant
improvements can be made in environmental protection,
resource utilization and economic benefits. The green
evaluation of the preparation process of fluoxetine can
provide scientific basis for the implementation of green
technology strategy and provide important support for
the sustainable development of the preparation process
of fluoxetine.

IV. PROSPECT AND CONCLUSION

Green technology has broad development
prospect in pharmaceutical industry. With the society's
attention to environmental protection and sustainable
development, the application of green technology in
pharmaceutical industry will be further promoted and
deepened. Especially in the process of drug
preparation, green technology can effectively reduce
waste emissions and resource consumption, and
provide important support for the sustainable
development of pharmaceutical industry.

In the future, the application of green
technology in pharmaceutical industry will be more
extensive. For example, green catalyst, waste water
membrane treatment technology, green solvent and so
on will become the important technological means in the
pharmaceutical process, providing more environmental
protection and efficient solution for the pharmaceutical
preparation process. At the same time, the continuous
innovation and development of green technology will
inject new vitality into the pharmaceutical industry,
driving the entire industry towards green, environmental
protection, sustainable direction.

Considering the development prospect of green
technology in pharmaceutical industry, we can foresee
that green technology will become an important
direction of pharmaceutical industry in the future and
inject new impetus into the sustainable development of
the industry.
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Efficacy of Pembrolizumab in the Treatment of
Advenced Colorectal Cancer

Ariane Luiza de Siqueira Braga “, Daniel de Oliveira Meireles ° & Hércules da Costa Ribeiro Junior °

Abstract- Colorectal cancer continues to be one of the leading
causes of mortality among patients with neoplasia worldwide,
just behind to breast and prostate cancer. The aim of this
study was to evaluate the efficacy of pembrolizumab in
advanced colorectal neoplasms, to offer patients greater
survival. A search for scientific papers was carried out on the
Pubmed and Lilacs platforms, using the following descriptors
"colorectal cancer", "pembrolizumab" and "efficacy”, both in
Portuguese and in English, both being connected by the
Boolean descriptor "AND". Thus, a total of 33 articles were
included after inclusion and exclusion criteria. Despite the
progress of studies, these lines of treatment are limited to
patients due to the high cost of medications.

Keywords: 'colorectal cancer', ‘'pembrolizumab" and
"efficacy".

I. INTRODUCTION

olorectal cancer (CRC), an important public

health problem1, is the third most common type

of neoplasm and the fourth most common cause
of death worldwide 2. The majority of cases are found in
Western countries 3 and, to develop this disease,
factors such as age, genetics, history of inflammatory
bowel disease and the patient's lifestyle habits are
considered3.

The main tool for good patient evolution still
remains early detection4, 5 and in newly diagnosed
patients, the first line of treatment is cytoreductive
surgery followed by chemotherapy and/or radiotherapy
3, 5, 6. However, there are numerous difficulties
encountered in this scenario, as mutation rates result in
ineffectiveness in many affected patients or many
patients are diagnosed at an advanced stage (stage 4
tumor).

To ensure greater chances of survival for these
patients, increasingly advanced studies are launched
annually using immunotherapies?7, especially this study,
with the drug pembrolizumab. Studies show that many
patients benefited from the use of this medication,
presenting lasting responses8, with highly modified
tumors, chemotherapy proved to be inferior9 compared
to pembrolizumab.

This medicine is considered a monoclonal
antibody 12, 13 and is capable of causing changes in
defense T cells, guaranteeing an anti-tumor effect 14.
Small doses are used as neoadjuvant therapy and, 3
weeks after insertion of the medication, cytoreductive
surgery is performed14. Patients who are diagnosed in

Author a o p: e-mail: arianeluizasbraga@gmail.com

the metastatic phase benefited from the use of
pembrolizumab15.

The present study aimed to analyze the
effectiveness of using pembrolizumab in advanced
CRC, in order to guarantee greater survival for affected
patients.

[I. MATERIAL E METHOD

This is an integrative literature review, which
consists of a research method that allows the synthesis
and criticism of a given topic for study investigation. This
review was prepared following the six steps of the
process for carrying out an integrative review. To survey
existing scientific productions on the topic, the first
stage was developed to define the guiding question:
“Efficacy of pembrolizumab in relation to advanced
colorectal tumors”.

The second stage consisted of defining the
inclusion and exclusion criteria. Complete articles were
included in the study, in Portuguese and English, year of
publication between 2016 and 2024, original articles,
randomized and controlled studies and articles related
to the guiding question and the descriptors. The
exclusion criteria were scientific articles that did not have
the full text available, were duplicates and strayed from
the topic.

The third stage consisted of researching
scientific articles, for this, data collection took place in
the months of March and April 2024, an electronic
search was carried out in the U.S. National Library of
Medicine and the National Institutes Health (PubMed)
databases. and through the Virtual Health Library (VHL),
in the following information base: Latin American and
Caribbean Literature in Health Sciences (LILACS), using
the combination of descriptors belonging to the Health
Sciences Descriptors (DeCS): “colorectal cancer”,
“pembrolizumab” and “efficacy”, which were connected
by the Boolean descriptor “AND”.

Based on the results found by searching the
articles in the databases with the descriptors, following
the inclusion and exclusion criteria presented, the fourth
stage of the article began, which consisted of a
thorough reading of the titles and abstracts of each work
in order to verify compatibility with the guiding question
of the present study. Then, the fifth stage of the work
began, which consisted of qualitative and descriptive
analysis of the collected data and for this, the selected
articles were organized in the form of a table (table 1)
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with the following items: author, year, main results
and/or conclusions and sample of children to facilitate
understanding when analyzing the data found.

Finally, the sixth stage comprises the
discussion and synthesis of results, which was carried
out in a comparative way of the data interpreted in the
analysis of scientific articles in order to contribute
information for the preparation of the work.

I1I. RESULTS

99 articles were found in Pubmed, using only
descriptors, when applying the inclusion criteria, 66
articles remained, 33 of which were excluded and, after
being part of the exclusion criteria, the final selection
resulted in 33 articles selected. In the VHL-LILACS, 1

article was found and, after applying the exclusion
criteria, no article was selected.

Therefore, 66 articles remained for complete
reading and, after that, 33 were excluded, leaving 33
articles for the final analysis, as shown in figure 1. After
evaluating the findings obtained in this research, it was
possible to observe that of the 33 articles, 27 were in
favor of the use of pembrolizumab in advanced RCC.
One article stated that the main line of treatment for this
type of tumor is surgery followed by chemotherapy/
radiotherapy. Furthermore, 1 article stated that
pembrolizumab did not show sufficient efficacy for
colorectal cancer, being much more used in breast
cancer or small cell lung cancer.

Quadro 1: Relagao dos artigos incluidos no estudo segundo as variaveis estudadas, por ordem de selecao dos

artigos, ano e principais resultados encontrados

This phase 3 randomized clinical trial showed that front-line pembrolizumab was superior to
chemotherapy with regard to progression-free survival in patients with MSI-H-dMMR

Immune checkpoint inhibitor (ICl) treatment, specifically with monoclonal antibodies targeting
programmed cell death 1 (PD1) and cytotoxic T lymphocyte antigen 4 (CTLA4), results in

The high efficacy of neoadjuvant immunotherapy in early-stage RCC has been proven.

For patients who have advanced unresectable or mCRC and are suitable for high-intensity
chemotherapy, the NCCN v1.2021 guidelines recommend nivolumab = ipilimumab (O =)

Initial approaches using anti-PD-1 mAbs in CRC were disappointing as only little, if any,

Immune checkpoint blockade (ICB) therapy has made significant progress in the treatment of
advanced malignancies, and patients who benefit from this therapy can achieve a durable

In the metastatic setting, a phase Il study demonstrated that tumors with a high mutation
burden benefit most from the use of pembrolizumab. Pembrolizumab was superior to

Surgery combined with chemotherapy and radiotherapy remains the standard component of

Despite the antitumor activity of pembrolizumab in patients with MSI-H RCC, 30% to 35% of

Despite the antitumor activity of pembrolizumab in patients with MSI-H RCC, 30% to 35% of
patients fail to obtain any benefit. Keynote-177, the first randomized trial specifically recruiting
MSI-H/dMMR mCRCs, showed superior PFS for patients treated with first-line pembrolizumab
compared with standard chemotherapy, establishing first-line immunotherapy as the standard

Results from the phase Il KEYNOTE-164 study showed that pembrolizumab monotherapy had
clinical activity in patients with mCRC who had been treated with =2 prior lines of standard
therapy and in patients who had received =1 prior line of therapy (rate of objective response

ICls, such as anti-PD-1 pembrolizumab, revitalize dysfunctional immune cells to enhance the
anticancer immune response. For the majority of patients with CRC, ICls have limited efficacy,
however, for the subgroup of patients with dMMR tumors, promising results were found.

Early studies of ICls in mCRC included pretreated patients with MSI. Both KEYNOTE-016 and
KEYNOTE-164 demonstrated the efficacy of pembrolizumab as monotherapy in chemo-

Checkpoint inhibitors, a new form of immunotherapy, have been shown to be effective for
mCRC patients with MMR deficiency and high MSI, while other forms of immunotherapy have

Authors Year Main Results
André T, Shiu 2020
KK, et all )
metastatic colorectal cancer.
Ganes:”, K. et 2019
improved survival in dAMMR-MSI-H metastatic RCC
Fan A, et all 2021
Zhang X, etall | 2022
or pembrolizumab as first-line treatment for patients with MSI-H/dMMR status.
Picard E, etall | 2020 clinical benefit was obtained.
Weng J, et all 2022
response.
Rosati G, et all | 2022
chemotherapy in terms of PFS.
ZhuJ etal 2023 curative multimodal treatment approaches for LACRC.
Roth MT, etall ) 2021 patients fail to obtain any benefit.
Manz SM, et all | 2021
of care for MSI-H/mCRC. dMMR
André T, etall | 2023
to pembrolizumab monotherapy led to progression-free survival
Justesen TF, 2023
Mamragﬁ) BA, et 5022
resistant patients, with an overall response rate.
Rawla P, etall | 2019
not yet shown significant promise..
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Cervantes B, et

Since 2020 and the results of the phase Il KEYNOTE 177 clinical trial, pembrolizumab [anti-

all 2024 prgggmmed cell death protein 1 (PD1)] is the new standard of care in first-line MSI/dMMR
m
Kuang C, etall | 2022 The pombination of pembrolizumab and azacitidine is safe and tolerable with modest clinical
’ activity in the treatment of chemotherapy-refractory mCRC.
A unique histologic feature of certain tumors in patients with microsatellite instability is
Ronnekleiv-Kelly 2016 infiltration by lymphocytes at the tumor-stromal interface. This feature highlights the biology of
SM, et all the tumor in its microenvironment and underlies the efficacy of the programmed death
inhibitor pembrolizumab in patients with microsatellite unstable metastatic colorectal cancer.
Miyamoto VY, et 5022 The results confirm that pembrolizumab should be the standard of care for first-line treatment
all of patients with MSI-H/dMMR mCRC
Ch Monoclonal antibodies (mAbs), such as nivolumab and pembrolizumab, have been used to
en X, et all 2024 | | .
improve the effectiveness of CRC treatments.
Although no responses were recorded in our cohort, disease control in five patients, four
without liver metastases, suggests its clinical activity when combined with nivolumab in a
Wang C, etall | 2020 | subgroup of MSS metastatic colorectal cancer. Furthermore, prolonged MS of 7 months or
more in two patients with prior progression on pembrolizumab and atezolizumab provides
preliminary evidence suggesting potential synergy between regorafenib and PD-1 inhibitors
In this study, after a median follow-up of 32.4 months, pembrolizumab was superior to
Cancanelli L, et 2021 chemotherapy in terms of progression-free survival (median, 16.5 vs. 8.2 months; hazard
all ratio, 0.60; 95%Cl, 0.45-0.80; P=0.0002), but data on OS still remain blinded until final
analysis
Zh Cinco inibidores de PD-1/PD-L1 aprovados pela FDA s&o usados na terapéutica do cancer:
ang X, etall | 2022 | ~ . )
nivolumabe, pembrolizumabe, atezolizumabe, durvalumabe e avelumab
Jung G, et all 2020 The clinical trial design was of high quality and, given the compelling clinical benefit,
’ pembrolizumab is highly recommended as a first-line treatment option for MMRd mCRC.
Fountzilas C, et 5021 Pembrolizumab has evolved as an active treatment option in patients with advanced MSI-
all H/dMMR colorectal cancer, regardless of SARS or BRAF status.
Recently, immune checkpoint inhibitors have demonstrated impressive activity in patients with
Morse MA, etall | 2020 CRC and other solid tumors that are deficient in mismatch repair (dAMMR).
Patients who received 1100 mg AMG 820 plus pembrolizumab had a better irPR response,
Razak AR, etall | 2020 including 2 of 41 patients with metastatic RCC.
Kim DW, etall | 2021 Ibrutinib 560 mg daily lplus pembrpli;umab 200. mg every 3 weeks appears to be well
tolerated with limited anticancer activity in metastatic RCC.
Elez E et all 2004 In a subgroup analysis of this study, patients with mCRC carrying the BRAF V600E mutation
’ benefited from treatment with pembrolizumab compared with SOC chemotherapy.
Wang C, etall | 2019 Surveillancg CT showed alsignifilcant and persistent reduction in tumor burden throughout
’ therapy, with complete remission in January 2017.
Rahma OE, et 5022 The combination of ziv-aflibercept and pembrolizumab demonstrated an acceptable safety
all profile with antitumor activity in solid tumors.
Agua doce T, et 5017 The development of immunotherapy with immune checkpoint inhibitors (ICls) has advanced
all treatment strategies for various types of cancer.
Smith HG et all | 2023 The advent of immunotherapy in the form of immune checkpoir_ﬂ blqckade (ICB) has led to
’ dramatic improvements in the treatment of several cancers with historically poor prognoses.
PD-L1 testing as a predictive biomarker is only recommended for the use of Pembrolizumab
Pereira LD, etall | 2018 | in lung cancer, and a predictive role for PD-L1 expression in colorectal and urothelial cancer

has not been demonstrated.

© 2024 Global Journals

Global Journal of Medical Research ( B ) XXIV Issue Il Version I H Year 2024



Global Journal of Medical Research ( B ) XXIV Issue II Version I H Year 2024

EFFICACY OF PEMBROLIZUMAB IN THE TREATMENT OF ADVENCED COLORECTAL CANCER

Drescritores:
"Eficacis " 2 "pembrolizumabs” & "cancer colometal”
“Efficacy” and “pembrolizumab” and "colorectal cancer”

Base de dados:
Pubmed: 39
gvws- LILACE

CRITERIOS DE INCLUSAD:

Idioma partugués & inglés;
Artigos antre oL anas de
H6-2024;

Taxtas comphetos;

Base de dados:
Pubmed: 29
BWE: 1

LS

-

inclusdn:
Pubrred: 66
EVE-LILACS: O

Apos .apllc.al gritérios de

Artigos grétis;
Artigos ariginais;

& o %

Artigos relacionados cam
a berma propasto.

artigos

Saledo imicial total: 58

CRITERKIS DE EXCLUSAD:

+  Artigos de revisdo de
literatura;
Tagms:

fugir do tama 2/ ou

de exclusdo

L.

Excluidos: 33 artigos por
fazeram parie dos critérios

Belstas de casos;
Bleta- andlises;
Duplicadas;

LI

Artigos com fuga do

RE=mes.

-

-

33 artigas

N

Artigos selacionados
para a leitura ma infegra:

Figura 1: Fluxograma de selecao de artigos incluidos no estudo, 2024

IV. DISCUSSION

The present study indicates that
pembrolizumab monotherapy was well tolerated in
patients with heavily pretreated PD-L1-positive
advanced RCC. KEYNOTE-177 was the first randomized
phase 3 study comparing pembrolizumab, a PD-1
antibody, with standard chemotherapy in a first-line
setting. Initial data analysis demonstrated a higher
overall response rate with pembrolizumab, with a
notable duration of response, suggesting a plateau in
the Kaplan-Meier analysis beyond 3 years of follow-up.
The toxicity profile and quality of life outcomes also
clearly favored pembrolizumab over chemotherapy.

It was observed in the studies, that in the
pembrolizumab line, the ORR was reported between
41%-43.8% compared to 32%-33.1% following standard
chemotherapy. The median PFS for pembrolizumab
overall was 16.5 months versus 8.3 months in standard

© 2024 Global Journals

line chemotherapy and the 24-month PFS rates were
48.3% versus 18.6%, respectively. In summary, in the
overall population, first-line treatment with
pembrolizumab provided significantly longer PFS,
higher ORR, and prolonged duration of response
compared to chemotherapy. OS was also longer with
pembrolizumab  versus chemotherapy within a
worldwide range.

The benefit of pembrolizumab persisted in most
groups, however, those with a KRAS or NRAS mutation
did not appear to benefit from pembrolizumab
compared with standard chemotherapy. Furthermore,
MSI-H CRC tumors also appear to have higher PD-L1
expression than their MSS counterparts, possibly
suggesting that PD-1 checkpoint blockade may be
particularly beneficial in the treatment of MSI-H CRC.

Pembrolizumab was also well tolerated in
KEYNOTE-177, with 22% of patients experiencing a
grade 3 or higher adverse event based on the National
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Cancer Institute Common Terminology Criteria for
Adverse Events, relative to 66% of patients in the
standard chemotherapy who experienced a grade 3 or
higher adverse event. In the analysis of health-related
quality of life, pembrolizumab was also superior to
standard chemotherapy. Time to deterioration was
prolonged for global health status/quality of life, physical
functioning, social functioning, and fatigue for patients
who received pembrolizumab compared to those who
received standard chemotherapy.

The dose of pembrolizumab administered in the
latest studies (10 mg/kg Q2W) is higher than that used
in the early trials (2 mg/kg every 3 weeks [Q3W], 10
mg/kg Q3W, or 200 mg Q3W) and is superior at
currently approved doses (2 mg/kg Q3W and 200 mg
QB3W). However, the tolerability of pembrolizumab at all
three doses was similar in cohorts of patients with
various advanced solid tumors. Therefore, the current
study does not support any potential benefit in
increasing the dose of pembrolizumab as a way to
improve therapeutic response.

V. CONCLUSION

The results found in this present study suggest
that the monoclonal antibody pembrolizumab is of
paramount importance in the treatment of advanced
colorectal cancer, whether neoadjuvantly, adjuvantly or
in association with cytoreductive surgeries. Such a
medicine is capable of connecting to tumor cells,
causing the effect of antitumor cells on defense T cells.

This effect led to an improvement in survival
rates in patients with advanced colorectal cancer,
compared to patients who underwent palliative
treatments with surgery associated with FOLFOX (5-
fluorouracil, oxaliplatin and folinic acid) or FOLFIRI (5-
fluorouracil and irinotecan).

Therefore, given that its cost in Brazil is high, it
would be of great value if pembrolizumab were available
to the entire population affected by CRC, guaranteeing
greater survival and quality of life.
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[. THE BEGINNINGS

mong the oldest known public pharmacies in
ATransyIvania, established by city magistrates and

operated by tenant pharmacists, are those in the
most important and wealthiest towns of the
Transylvanian Saxons: Sibiu [German: Hermannstadt,
Hungarian: Nagyszeben] (1494), Brasov [German:
Kronstadt, Hungarian: Brassé] (1512), and Bistrita
[German: Bistritz, Hungarian: Beszterce] (1516). Those
pharmacy foundations are based on models from the
German-speaking area. The same applies to the third
largest city in Transylvania, although the establishment
of the first municipal pharmacy in Cluj [German:
Klausenburg, Hungarian: Kolozsvar] is not documented,
but the existence of this is suggested by the fact that
Wolfgang Theke, a pharmacist from Buda (today:
Budapest), moved first to Brasov, then to Sibiu, and later
to Cluj in 1543. In 1567, the city council of Bistrita
requested that Cluj should send a pharmacist, indirectly
indicating the presence of at least one pharmacist there.
The first mention of a pharmacy is from a council record
dated April 8, 1591, which states that the pharmacy
should not remain without a tenant, and therefore should
be leased, along with all its equipment, to Adam
Schaecht, probably from Leipzig. Around 1600, the city
magistrate appears to have hired a new pharmacist,
possibly Johannes Balck from Duisburg, whose name
appears in the city's citizenship registry in 1599. No
further data from the 16th century are recorded.

The pharmacy located on the main market
square, near St. Michael's Church, was described in a
1655 letter by Dr. Balthasar Honettel from Zwickau as
being far from modest, indicating the prosperity of its
tenant due to its excellent equipment. From the 17th
century, only sparse data is available, recording only
individual names of pharmacists such as Timotheus,
Mihaly Szécs, Janos Patekarius, Ede (Edward) Stano,
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an exile from Poland who arrived around 1645, and
Gyorgy Sopronyi starting around 1664.

II. THE PRIVATE SAINT GEORGE PHARMACY

In the early 1700s, following the practice in other
cities, the city magistrate privatized the pharmacy. The
first private owner is said to have been Jakob Fojt (also
known as Foit or Foith), whose important life dates are
inscribed on his tombstone at the city cemetery
“Hazsongard” (Cimitirul Central). He was born in 1679 in
Upper Hungary's Presov (Slovak: PreSov, Hungarian:
Eperjes) and died in 1723 at the age of 44, after twelve
years of marriage to Sara (born Hooz), the widow of the
Evangelical Lutheran pastor Johann Phleps. None of his
descendants were interested in continuing the
pharmacy. After him, it seems to have been difficult to
find a new tenant for the pharmacy. It was not until six
years later that Samuel Schwartz (also known as
Schvartz), a Zipser Saxon from Kezmarok (Slovak:
Kezmarok, Hungarian: Késmark,), came to Cluj. His
biography is known from his printed Latin obituary. After
attending the Reformed College in Sarospatak,
Hungary, and the Evangelical College in Bratislava
(German: Pressburg, Hungarian: Pozsony,), Samuel
Schwartz  (1701-1749) began his pharmaceutical
training in Sopron (German: Odenburg), Hungary, at the
"Zum schwarzen Elefanten" pharmacy owned by Kornel
Gansel Jr., and continued his training in Regensburg at
the "Zum Engel" pharmacy under Georg Sigmund Stoll.
After passing his examination before the Collegium
medicum Augustanum in Augsburg, he also traveled in
Germany and the Netherlands, studying at the University
of Leiden. In 1729, he accepted repeated invitations
from the gubernatorial physician of Transylvania,
Samuel Koleséri and took over the Cluj pharmacy.
Schwartz married the widow of his predecessor Fojt and
soon enjoyed he high esteem in the city. Having died in
1749 without offspring, his widow, following the terms of
his will, (testament) arranged for the return of his
apprentice, Tobias Mauksch, who was then completing
his journeyman years abroad in Stuttgart, Ludwigsburg,
and Nuremberg.

[1I. THE MAUKSCH FAMILY OF PHARMACISTS

Tobias Mauksch (Maugsch), a son of a furrier,
was baptized on August 8, 1727, in the Evangelical
Lutheran parish of Kezmarok. Orphaned early, his
mother sent him in 1740 to her cousin, Samuel
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Schwartz, a native pharmacist of Kezmarok residing in
the royal free city of Cluj, Transylvania, to apprentice.
Following the widow Schwartz's wishes, Mauksch took
over the pharmacy as a lessee in 1750. Two years later,
on December 20, 1752, the young apothecary acquired
citizenship of the city and soon purchased the
pharmacy from Schwartz’s widow. He compiled his
"Taxa Pharmaceutica," a 45-page price list in German
and Latin, listing over 2000 medications. "In 1760, upon
the recommendation of the Cluj city magistrates and the
illustrious Transylvanian government, Empress Queen
Maria Theresa granted him an exclusive privilege,
securing him against any competition." [Melzer, 264]

Economically and socially, Tobias Mauksch
quickly ascended to become a wealthy and highly
respected citizen. In the early 1760s, Mauksch bought a
corner house on the northeast corner of the main market
square to accommodate his flourishing business and
growing family. He had it remodeled and renovated,
adorning the walls with baroque-style frescoes and
inscriptions that are preserved to this day. From his
marriage in 1756 to Susanna Sartorius (ca. 1736-1773)
from KoSice (German: Kaschau, Hungarian: Kassa),
nine children were born. His second wife was Susanna
Habermeyer (1733-1782) from Gyér (German: Raab),
who also bore him nine children. Due to high child
mortality, only one son and two daughters from the first
marriage and one son and six daughters from the
second reached adulthood. His children married within
the circle of patrician families: doctors, pharmacists,
teachers, officials, and officers.

Since 1732, there was a second pharmacy in
Cluj, owned by the Jesuit order. Following the
dissolution of the order in 1773, the pharmacy was
closed. Two years later, Tobias Mauksch acquired the
equipment at a public auction and relocated the
pharmacy near St. Michael's Church on the market
square, likely to its old site, and in 1775 he handed over
the "Unicornis" (Egyszarvi) pharmacy to his trained
pharmacist and son-in-law, Michael  Streicher
(1749-1822).

In 1790, Tobias Mauksch also acquired the
"Golden Deer" (Arany szarvas) pharmacy in Targu Mures
(German:  Neumarkt am  Mieresch, Hungarian:
Marosvasarhely) for his son Johann Martin. To his then
minor son, he dedicated his manuscript "Instructio"
(1793-1801), which detailed everything necessary for
successfully running the pharmacy in Targu Mures, still
considered a pharmacological historical rarity today.
The manuscript offers deep insights into the
management of pharmacies at the time and the lives of
pharmacists in  Transylvania. As an excellent
professional, Tobias Mauksch not only enjoyed the trust
of his customers, patients, and fellow citizens but
especially the recognition and high regard of the city
magistrates and many high state officials. At the
recommendation of Count Adam Teleki, he was
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entrusted with the dignified position of "Police Director
and City Captain." Mauksch also held other public
offices, including that of royal commissioner, senator
(1788), and even as a member of the Diet of Cluyj
(1790-1794), the capital of the Habsburg Grand
Principality of Transylvania. He was not only revered as
a pharmacist and senator but also as a devout family
man and zealous church curator of the Evangelical
Lutheran Church. He passed away on January 5, 1802.
His neoclassical tombstone is located in the central
cemetery of Cluj “Hazsongard” (Cimitirul Central).

His legacy continued through his elder son,
Tobias Samuel Mauksch (1769-1805), who passed his
pharmacy examination in 1789 in Pest and studied
medicine for several semesters in Goéttingen. From
1793, he operated in Targu Mures at the "Golden Deer"
pharmacy, and later in Cluj, where he took over the
leadership after his father's death in 1802. Like his
father, he was elected as a hundred-man and church
curator, but he died in 1805. His half-brother Johann
Martin Mauksch (1783-1817) passed his pharmacist
examination in 1804 in Pest and returned to Cluj. After
the early death of Tobias Samuel, he took over not the
Targu Mures pharmacy as predetermined by their father,
but the paternal pharmacy in Cluj, which he managed
until his own early death in 1817. With Johann Martin,
the Mauksch line in Cluj died out, as no sons resulted
from his marriage with Eleonore, born Laszgallner. The
pharmacy continued under Daniel Slaby (1783-1835), a
native of Bratislava and former classmate and friend of
Johann Martin. In 1822, the esteemed pharmacist Daniel
Slaby married the widow, Eleonore Mauksch. After
Slaby's early death in 1835, as no heirs resulted from
this marriage either, the ownership of the pharmacy
passed to Johann Martin Mauksch's daughter, Augusta
Mathilde (1815-1850).

IV.  THE HINTZ PHARMACY DYNASTY

In 1835, Augusta Mathilde Mauksch married
Georg Gottlieb Hintz (1808-1863), a Transylvanian
Saxon and Evangelical Lutheran city pastor from
Sighisoara (German: SchaBburg, Hungarian: Segesvar).
Their son, Georg Joseph Hintz (1840-1890), laid the
foundation for the Hintz pharmacy dynasty. The family
pharmacy was managed by various tenants, such as
Martin Noppendruck, until 1863 when the young heir
took over its management. After attending the Unitarian
College, he received his training locally as an apprentice
and journeyman, then at the "Zum Schwarzen Adler"
pharmacy in Sibiu, managed by Karl Muller senior, and
in Miskolc, Hungary.

In 1860, he began his pharmacy studies in
Vienna, where he eamed his doctorate in Chemistry
three years later. From then on, the pharmacy bore his
surname and served as a teaching facility for pharmacy
students at the University of Cluj, where Dr. Gydrgy
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Jézsef Hintz, as he later called himself in the Hungarian
version of his name, also taught as a lecturer in
pharmaceutical technology at the Medical Faculty of the
University of Cluj (founded 1872) and conducted
examinations in his field. Dr. Hintz authored numerous
publications in professional journals and was a board
member of several professional associations both
domestically and abroad, supporting the Pharmacy
Students’ Aid Association and the Music Conservatory,
which he chaired. Dr. Hintz held several municipal
honorary positions, including city council member and
health committee member. He also served as a curator
of the Evangelical Church, following in his Mauksch
ancestors’ footsteps, and as treasurer of various
associations and banks, making his family among the
city's elite.

In 1866, he married Emma Groisz (1846-1929),
and together they established the Hintz pharmacy
dynasty in his hometown. His eldest son, Dr. Gyérgy
Karoly Hintz (1874-1956), his grandsons Gyérgy Hintz
(1912-1992) and Gabor Hintz (1918-1989), and the
latter's son, Gyoérgy Jézsef Hintz (1939-1992), all
successfully pursued careers in pharmacy, maintaining
the flourishing "Dr. Hintz Pharmacy" and renovating it
several times over the decades. In 1920, the union of
Transylvania with Romania occurred. After World War I,
in 1949, the Hintz family lost their home and pharmacy
overnight due to expropriation by the communist
regime. The Hintz family was then forced to rent their
former property. The premises of the closed, venerable
pharmacy were temporarily misused for other purposes
(as a bread shop) until 1954, when a Pharmacological
Historical Collection of the Transylvanian History
Museum (Colectia de Istoria Farmaciei Cluj al Muzeului
National de Istorie a Transilvaniei) was established there.

V. PREHISTORY OF THE MUSEUM

Professor Dr. Gyorgy Joézsef Hintz is said to
have begun collecting old pharmacy vessels, mortars,
books, manuscripts, and prescriptions in the last quarter
of the 19th century, especially since the idea of
establishing a pharmacy museum had arisen in the
1880s. His son donated this collection to the Institute for
the History of Medicine in 1934. The core of today's
collection of pharmacy equipment originates from the
private collection of over 1000 items belonging to the
renowned Cluj physician, pharmacist, and historian,
Professor Dr. Gyula Orient (1869-1940). He initiated the
first exhibition of the Hungarian Pharmacy Museum in
Cluj, which took place in 1917 in the villa of Count Imre
Mik6, then the seat of the Transylvanian Museum
Society (Erdélyi Mizeum-Egyesdlet).

In 1920, Transylvania became part of Romania.
A vyear later, the pharmacy history collection was
assigned to the 'Institute for the History of Medicine,
Pharmacy, and Medical Folklore" of the Medical Faculty

in Cluj and was transferred shortly thereafter. Professors
Gyula Orient, Jules Guiart (1870-1965), and Valeriu
Lucian Bologa (1892-1971) made lasting contributions
to the development of this collection, which was
eventually housed and displayed in the nationalized Dr.
Hintz Pharmacy under the name "Pharmacy History
Collection" on January 20, 1954. This project was
entrusted to the medical historian Professor Bologa and
his assistant, Dr. Samuel Izsak (1915-2007), the future
chairholder for the History of Medicine and Pharmacy.
Dr. lIzsék, along with the Sibiu art historian and
museologist Dr. Julius Bielz (1884-1958), collected old
and valuable historical artifacts, pharmacy equipment,
tools, vessels, stamps, books, writings, medical
instruments, and much more from nationalized
pharmacies across the country. Dr. Izsak established
two such collections, in 1952 in Sibiu at the Small Ring
in the former "Zum Schwarzen Béren" pharmacy of
Guido Fabiritius, and in 1954 in Cluj.

Due to construction measures, the operation
was paused from 1959 to 1964, the new pharmacy was
halved due to the construction of a pedestrian passage,
and the setup was redesigned. In 1963, the
administration of the collection was transferred from the
Medical Faculty to the National Museum of
Transylvanian History (Muzeul Nagional de Istorie a
Transilvaniei, MNIT), and Dr. Eva Crigan, a former
doctoral student of Professor Bologa and both a
museologist and physician, was put in charge, a role
she fulfilled for over four decades. It is a fact, however,
that the "Pharmacy History Collection" (1954-2018)
scarcely possessed any exhibits from the former
Mauksch-Hintz Pharmacy.

It was therefore all the more pleasing that during
the recent renovation of the property in 2020, old
pharmacy accessories, consisting mainly of glass
containers and vessels, were discovered in the former
ice vault in the courtyard of the “Mauksch-Hintz House”.
These were incorporated into the current exhibition
inventory. During archaeological excavations, other
artifacts also came to light, such as wall remnants in the
cellar from Roman times (Napoca) and the 'coin
treasure" in two Bohemian medicinal water bottles made
of stoneware from the 19th century. The 972 silver and
gold coins appear to have been a private "money
reserve" around the time of the cholera epidemic in
1873, which had then been forgotten. On the attic of the
house, documents, manuscripts, photographs, and
many other artifacts were found, which entered the
museum's possession.

VI. THE NEW MUSEUM

In the fall of 2018, the "Pharmacy History
Collection" (Colecfia de Istorie a Farmaciei) in the
heritage-listed Mauksch-Hintz House on the northeast
corner of the main market square (Piaga Unirii)) had to
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close its doors. The closure was due to extensive
renovation measures planned by the property owner, Dr.
med. Georg Hintz (Frankfurt am Main), on the building,
which dates to the 16th century and had been restituted
by the Romanian state. His private initiative not only
represented a multi-million investment but also required
an energy and time-intensive project management
(2018-2024), expertly supervised and persistently
implemented. For Dr. Georg Hintz, as an investor, it
proved fortunate to have entrusted the project to the
competent  German-Romanian  cooperation  office
“Planwerk”, led by Benjamin Kohls and active in urban
planning and architecture projects throughout Romania.
The exemplary results of the renovation have left all
involved highly satisfied, and the project rightly earned a
state award.

Upon entering the new pharmacy museum,
visitors first come to the anteroom with a cellar entrance
(part of the former new pharmacy), where the sales area
of the Hintz Pharmacy was located at the end of the
19th century and in the first half of the 20th century.
There used to be chairs next to the counter where
customers could comfortably wait and chat while the
medicine prescribed by the doctor was being prepared.
A few steps lead to the former material storage room
(Camera materialis), which today displays painted
storage cabinets as well as statues, busts, and shelves
with pharmacy vessels. Centrally placed on the counter
is a type of scent box (Aromatarium) with several
compartments containing various fragrant medicinal
plants and raw materials, awaiting the encounter with
curious visitors' noses.

In the "old office," where medicines were sold in
the 18th century, the room is richly decorated with
symbolic paintings and inscriptions and was later used
as the office of the pharmacy manager. The Baroque
decoration of the wall paintings from 1766 features
pharmacy symbols such as the staff of Asclepius with
two snakes, the tree of life, and a crane with a stone in
its claws—a symbol of vigilance—as well as
cornucopias, symbols of prosperity. The counter in the
center of the room displays typical raw materials for
medicines of plant, mineral, and even animal (powder of
deer antler, castoreum, crab eyes, apothecary skink,
Spanish fly, etc.) and human origin (mummy powder,
fat). The furniture and various medicine containers made
of wood, glass, ceramic, faience, porcelain, or metal,
whether transparent, lacquered, or colorfully painted,
originate from old pharmacies across the country.

In the fourth room, the former laboratory,
pharmacy seals, tools, mortars, scales, vessels,
laboratory instruments, and medications or raw and
starting materials for making medicines are displayed. A
pharmacy library with old prescription and specialty
books is housed in a cabinet. In the showcase are
scales and weights, (glasses, microscopes, a
homeopathy set, pharmacist certificates and diplomas,
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medicine boxes, photos, etc., displayed alongside a
bronze bust of Prof. Dr. Valeriu L. Bologa. Large
informational panels on two walls draw visitors' attention,
inviting them to learn more about the life and work of the
pharmacy's most famous owners—Tobias Mauksch,
Johann Martin Mauksch, and Prof. Dr. Gyorgy Jozsef
Hintz.

The basement area consists of seven rooms
and is also completely renovated. The first basement
room used to store light- and temperature-sensitive
substances such as oils, fats, mineral waters, wine,
vinegar, and alcohol. The corresponding containers are
visible in the showcases, although most lack individual
labels. The symbolic laboratory room, displaying
numerous tools and devices for making medicines, is
grouped according to functional criteria, including for
crushing or mortaring, grinding, sieving, distilling,
cooking, decanting, and for ‘'hot preparation" of
medicines, as well as cold preparation (via percolator)
tools. An interactive side room (Sala multimediald)
features, among other things, the 19th-century coin
treasure, over 100-year-old photos of the Hintz family
taken by Gabriella Hintz (born Boros), wife of pharmacist
Dr. Gyérgy Karoly Hintz, and short films about the
history of the house and its renovation on a flat-screen.
A significant part of the cellar exhibition is the collection
of medical instruments, containing exhibits used in
hospitals and clinics in Cluj from the late 19th century to
the 1980s. The objects are grouped by medical
specialties: dentistry, ophthalmology, radiodiagnosis,
surgery, etc. An examination table and a dental
treatment chair are also part of the exhibits. The last
exhibition room is dedicated to surgery (Amfiteatrul
anatomic) with an old operating table, extensive surgical
instruments, several anatomical teaching boards, and
medical-technical items and devices, mostly from the
extensive private collection of Cluj physician Prof. Dr.
Pompiliu Manea.

Curator Dr. phil. Ana-Maria Gruia, the dedicated
historian and museologist, launched the government-
funded research project "Pharmatrans" (https://pharma-
trans.mnit.ro/en/home/) a few years ago and, with her
team, cataloged the current inventory of more than
7,000 objects in the pharmacy museum. The
contributions of the introductory volume also deal with
the history of pharmacy in Cluj. The seven-volume (3200
pages) catalog is an exemplary, richly illustrated work in
English, also accessible online (https://pharmatrans.
mnit.ro/en/catalogue/).

VII. OuTLOOK

On January 15, 2024, at 1:00 PM, the spacious
and modernly designed attic of the Hintz House hosted
the official and ceremonial opening of the "Pharmacy
Museum" (Muzeul Farmaciei), attended by numerous
public figures including Dr. Felix Marcu, Director of the
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Transylvanian  National History Museum  (Muzeul
National de Istorie a Transilvaniei, MNIT), Dr. Georg Hintz
as the property owner, and Dr. Ana-Maria Gruia, curator
of the Pharmacy Museum. She announced that the
Pharmacy Museum has become this year a member of
the association Aromas ltinerarium Salutis (AlS), marking
its entry as the first Romanian member in this
organization and thus joining the "European Route of
Historical Pharmacies and Healing Gardens." Museum
pedagogy will play there a significant role, as the newly
opened museum aims not only to provide a
retrospective on the history of medicine but also to serve
as a meeting place. Schoolchildren will be involved in
guided activities designed to spark their imagination,
curiosity, and experimental spirit, with activities such as
making soaps, candles, candies, and even perfumes.
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Further plans include more generously labeling
the exhibits, as currently, they are not labeled
adequately. The labels are also planned to be
multilingual (currently only available in Romanian and
English), which will cater to the expectations of
Hungarian and German visitors from both domestic and
international backgrounds. This effort extends to the
audio guide explanations and brochures (flyers) as well,
meeting the modern spirit of multilingualism and high
quality of offerings. This positioning will enable the newly
reopened Cluj Pharmacy Museum (https://muzeulfar-
maciei.mnit.ro/) to stand out among similar institutions in
Transylvania, such as those in Sibiu, Brasov, Oradea,
and Sighisoara, and to become one of the most
attractive sights in Cluj.

FARMACIA
DY HINTZ

APOTHIKY

Fig. 1: Mauksch-Hintz house with Pharmacy (1930, MNIT)
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Fig. 3: Dr. Felix Marcu, Direktor of MNIT, Dr. Georg Hintz (speaker) and Benjamin Kohl (R. Offner)
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Fig. 5: Dr. Ana-Maria Gruia explains the exhibited objects (I. Godri Téth)
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Fig. 6: Pharmacy instruments and equipment (R. Offner)

Fig. 7: Wooden medicine jars (19th century) (R. Offner)
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Fig. 9: Pharmacy glassware (19th century) (R. Offner)
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programs, members also receive discounts on publications made with OARS affiliated organizations.

GJ INTERNAL ACCOUNT
UNLIMITED FORWARD OF EMAILS

Fellows get secure and fast GJ work emails with unlimited storage of emails that
they may use them as their primary email. For example,

john [AT] globaljournals [DOT] org.

PREMIUM TOOLS
ACCESS TO ALL THE PREMIUM TOOLS

To take future researches to the zenith, fellows receive access to all the premium
tools that Global Journals have to offer along with the partnership with some of the

! best marketing leading tools out there.

CONFERENCES & EVENTS
ORGANIZE SEMINAR/CONFERENCE

Fellows are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation
(USA). They can also participate in the same organized by another institution as representative of Global Journal.
In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free

research conferences (and others) alerts.

EARLY INVITATIONS

EARLY INVITATIONS TO ALL THE SYMPOSIUMS, SEMINARS, CONFERENCES
All fellows receive the early invitations to all the symposiums, seminars, conferences and webinars hosted by

Global Journals in their subject.
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PUBLISHING ARTICLES & BOOKS
EARN 60% OF SALES PROCEEDS

| Fellows can publish articles (limited) without any fees. Also, they can earn up to
70% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper. The FMRC member can decide its

price and we can help in making the right decision.

REVIEWERS
GET A REMUNERATION OF 15% OF AUTHOR FEES

Fellow members are eligible to join as a paid peer reviewer at Global Journals Incorporation (USA) and can get a
remuneration of 15% of author fees, taken from the author of a respective paper.

ACCESS TO EDITORIAL BOARD
BECOME A MEMBER OF THE EDITORIAL BOARD

Fellows and Associates may join as a member of the Editorial Board of Global Journals Incorporation (USA) after
successful completion of three years as Fellow and as Peer Reviewer.

Credibility Reputation

AND MUCH MORE
GET ACCESS TO SCIENTIFIC MUSEUMS AND OBSERVATORIES ACROSS THE GLOBE

All members get access to 5 selected scientific museums and observatories across the globe. All researches
published with Global Journals will be kept under deep archival facilities across regions for future protections and
disaster recovery. They get 10 GB free secure cloud access for storing research files.
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AMRC

ASSOCIATE OF MEDICAL RESEARCH COUNCIL

ASSOCIATE OF MEDICAL RESEARCH COUNCIL is the membership of Global Journals awarded to individuals that
the Open Association of Research Society judges to have made a 'substantial contribution to the improvement of
computer science, technology, and electronics engineering.

The primary objective is to recognize the leaders in research and scientific fields of the current era with a global
perspective and to create a channel between them and other researchers for better exposure and knowledge
sharing. Members are most eminent scientists, engineers, and technologists from all across the world. Associate
membership can later be promoted to Fellow Membership. Associates are elected for life through a peer review
process on the basis of excellence in the respective domain. There is no limit on the number of new nominations
made in any year. Each year, the Open Association of Research Society elect up to 12 new Associate Members.
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BENEFITS

TO THE INSTITUTION
GET LETTER OF APPRECIATION

Global Journals sends a letter of appreciation of author to the Dean or CEO of the University or Company of which
author is a part, signed by editor in chief or chief author.

" EXCLUSIVE NETWORK
GET ACCESS TO A CLOSED NETWORK

'\
‘ ‘F A AMRC member gets access to a closed network of Tier 2 researchers and
~ scientists with direct communication channel through our website. Associates can
reach out to other members or researchers directly. They should also be open to

reaching out by other.

CERTIFICATE
CERTIFICATE, LOR AND LASER-MOMENTO

Associates receive a printed copy of a certificate signed by our Chief Author that
may be used for academic purposes and a personal recommendation letter to the

dean of member's university.
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i, GET HONORED TITLE OF MEMBERSHIP
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_ B title which is accorded to a person’s name viz. Dr. John E. Hall, Ph.D., AMRC or

William Walldroff, M.S., AMRC.
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RECOGNITION ON THE PLATFORM
BETTER VISIBILITY AND CITATION

All the Associate members of AMRC get a badge of "Leading Member of Global Journals" on the Research
Community that distinguishes them from others. Additionally, the profile is also partially maintained by our team for

better visibility and citation.
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FUTURE WORK
GET DISCOUNTS ON THE FUTURE PUBLICATIONS

Associates receive discounts on future publications with Global Journals up to 30%. Through our recommendation
programs, members also receive discounts on publications made with OARS affiliated organizations.

GJ ACCOUNT
UNLIMITED FORWARD OF EMAILS

Associates get secure and fast GJ work emails with 5GB forward of emails that
they may use them as their primary email. For example,
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ACCESS TO ALL THE PREMIUM TOOLS
To take future researches to the zenith, fellows receive access to almost all the
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© some of the best marketing leading tools out there.

CONFERENCES & EVENTS

ORGANIZE SEMINAR/CONFERENCE

Associates are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation
(USA). They can also participate in the same organized by another institution as representative of Global Journal.
In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free

research conferences (and others) alerts.

EARLY INVITATIONS
EARLY INVITATIONS TO ALL THE SYMPOSIUMS, SEMINARS, CONFERENCES

All associates receive the early invitations to all the symposiums, seminars, conferences and webinars hosted by
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| EARN 60% OF SALES PROCEEDS

|
Associates can publish articles (limited) without any fees. Also, they can eamn up to
30-40% of sales proceeds from the sale of reference/review

books/literature/publishing of research paper

REVIEWERS
GET A REMUNERATION OF 15% OF AUTHOR FEES

Associate members are eligible to join as a paid peer reviewer at Global Journals Incorporation (USA) and can get a
remuneration of 15% of author fees, taken from the author of a respective paper.

AND MUCH MORE
GET ACCESS TO SCIENTIFIC MUSEUMS AND OBSERVATORIES ACROSS THE GLOBE

All members get access to 2 selected scientific museums and observatories across the globe. All researches
published with Global Journals will be kept under deep archival facilities across regions for future protections and
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PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.

4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

w

o

Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

POLICY ON PLAGIARISM
Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:

e Words (language)

e Ideas

e  Findings

e Writings

e Diagrams

e Graphs

e llustrations

e |Lectures
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e  Printed material

e  Graphic representations
e Computer programs

e  Electronic material

e Any other original work

AUTHORSHIP POLICIES

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

PREPARING YOUR MANUSCRIPT

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e  Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e Large images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

TIPS FOR WRITING A GOOD QUALITY MEDICAL RESEARCH PAPER

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.

. © Copyright by Global Journals | Guidelines Handbook

XV



6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.

. © Copyright by Global Journals | Guidelines Handbook

XVI



Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

O O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form
Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information
Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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