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Abstract

The integration of artificial intelligence (AI)
into scientific research is accelerating rapidly,
with large language models (LLMs) and gen-
erative AI tools now widely adopted by re-
searchers worldwide. While the most com-
mon use of LLMs is primarily to enhance
written outputs, emerging uses like stream-
lining systematic reviews and improving re-
search efficiency, with some AI-assisted work-
flows demonstrating over 350-fold accelera-
tion while maintaining expert-level quality.
Beyond text, AI is increasingly applied in
drug and protein target discovery, enabling
rapid identification of previously inaccessible
targets and accelerating early-stage drug de-
velopment. In medical imaging, multimodal
AI models have shown the ability to detect
pathologies such as glaucoma from fundus
photographs with high accuracy, and genera-
tive models can create high-quality, medical-
grade images to augment datasets, aid train-
ing, and produce educational figures. Despite
potential risks, the benefits of these technolo-
gies are becoming increasingly evident, with
AI poised to transform research methodology,
diagnostics, and medical education.

Main Text

A recent global survey of more than 2,400
researchers found that over 72% use artifi-
cial intelligence (AI)—and specifically large
language models (LLMs)—at least once per
month [1]. The most common application of
LLMs is to refine and enhance the final written
output of scientific work, a use case that aligns
closely with the core strengths of these mod-
els as advanced language-processing tools.
This marks a significant shift in the global
perception of AI within the research ecosys-
tem. Historically, concerns about misuse
prompted considerable hesitation from the sci-
entific community, including strong caution-
ary positions from publishers. However, as AI
technologies have rapidly proliferated across
all aspects of daily life, their integration into
scientific research has become increasingly in-
evitable. In parallel, the community’s stance
has evolved toward greater acceptance—albeit
with clearly defined restrictions and an em-
phasis on maximum transparency. For ex-
ample, Elsevier—one of the largest scientific
publishers—outlined its position in the doc-
ument Generative AI Policies for Journals
[2], stating: “Elsevier recognizes the poten-
tial of generative AI and AI-assisted tech-
nologies (‘AI Tools’), when used responsi-
bly, to help researchers work efficiently, gain
critical insights fast and achieve better out-
comes. Increasingly, these tools, including
AI agents and deep-research tools, are help-
ing researchers to synthesize complex liter-
ature, provide an overview of a field or re-
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search question, identify research gaps, gen-
erate ideas, and provide tailored support for
tasks such as content organization and im-
proving language and readability.” Other ma-
jor publishers have adopted similar policies
that emphasize transparency in the use of AI
tools without prohibiting their integration into
the research process. While the impact of
AI tools on scientific research will likely con-
tinue to expand in the coming years—and de-
spite the inevitable misuse of these technolo-
gies—the potential benefits they offer to sci-
entific discovery are substantial. In a prior
project that assessed controlled LLM usage
compared with human experts, we observed
more than a 350-fold acceleration in complet-
ing a systematic review, with the AI-assisted
review achieving a quality comparable to that
of expert-led reviews [3]. This serves as
one example of how an AI-enabled platform
can dramatically accelerate one of the most
resource-intensive methods of scientific evi-
dence generation. Traditionally, conducting
a high-quality systematic review has been es-
timated to cost upwards of $100,000 per re-
view, as reported in previous analyses [4]
Other research groups have successfully lever-
aged AI-based protein structure prediction and
generative chemistry to accelerate drug-target
discovery, demonstrating the practical impact
of AI beyond theoretical promise. For ex-
ample, by using AlphaFold-predicted struc-
tures as the basis, a recent study combined
a target-identification engine (PandaOmics)
and a generative-chemistry platform (Chem-
istry42) to identify a previously “dark” protein
target — CDK20 — and produced a small-
molecule “hit” inhibitor, even though no ex-
perimental structure for CDK20 existed [5].
Image generation and processing capabilities
of AI models have grown tremendously, and
remain on a steep upward trajectory. In the
domain of ophthalmology, this revolution in
“visual AI” is already bearing fruit. For in-
stance, in our recent study titled “Evaluat-
ing the strengths and limitations of multi-
modal ChatGPT-4 in detecting glaucoma us-
ing fundus images”, we demonstrated that

a multimodal large-language model (LLM)
— ChatGPT-4 — was able to classify fun-
dus photographs (from the publicly available
REFUGE dataset) as “Likely Glaucomatous”
or “Likely Non-Glaucomatous” with a good
overall accuracy [6]. While emerging AI tech-
nologies certainly carry risks, their benefits are
becoming increasingly evident with each new
generation of generative models. The abil-
ity of modern AI systems to produce high-
quality, medical-grade images has expanded
rapidly, creating new opportunities across di-
agnostics, medical education, and research. To
illustrate the capabilities of these models, we
used Google’s Nano Banana Pro model [7] to
transform a simple hand-drawn sketch of an
eye into a textbook-quality medical illustra-
tion suitable for professional use (Figure 1).
This example underscores how quickly AI is
evolving and highlights the transformative po-
tential these tools hold for the future of scien-
tific communication and clinical practice.

Figure 1: Demonstration of how genera-
tive artificial intelligence can transform hand
drawings (A) into high-quality textbook-grade
figures (B).
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