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Abstract The use of analgesics in oncology research involving animal models is critical to ensuring both ethical standards and
scientific validity. This study evaluates the impact of analgesics on animal welfare and research outcomes in oncology, focusing on
the balance between effective pain management and the integrity of experimental data. Through the examination of various
analgesics, including opioids and non-steroidal anti-inflammatory drugs (NSAIDs), the study highlights their differing effects on pain
relief, tumor growth, and overall animal well-being. Key findings reveal that while certain analgesics can improve animal welfare by
reducing pain and stress, they may also introduce variability in research outcomes due to their influence on physiological processes
critical to cancer research. The study underscores the need for a comprehensive approach to pain management that prioritizes both
animal welfare and the reliability of research data. Recommendations for future research include the development of novel analgesics,
improved pain assessment tools, and adherence to ethical frameworks that ensure consistent application of pain management
protocols in oncology research.
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1 Introduction

Oncology research in animals is a critical component of understanding cancer mechanisms and developing
effective treatments. Animal models, particularly rodents, are extensively used to study cancer biology, including
tumor development, metastasis, and response to therapies (Workman et al., 2010; Taylor, 2019). Comparative
oncology, which involves studying cancer in companion animals like dogs, has also gained traction due to its
translational potential for human cancer therapies (Garden et al., 2018; LeBlanc and Mazcko, 2020). These
models provide invaluable insights that are often not possible through in vitro studies alone.

Animal welfare is a fundamental aspect of ethical research practices. Ensuring the well-being of animals used in
research is not only a moral obligation but also a scientific necessity, as stress and pain can significantly affect
experimental outcomes (Workman et al., 2010; Pound and Nicol, 2018). Guidelines such as the 3Rs (Replacement,
Reduction, and Refinement) are established to minimize animal suffering and improve the quality of research data
(Workman et al., 2010). However, studies have shown that the implementation of these guidelines is inconsistent,
with many animals experiencing significant pain and distress during experiments (Pound and Nicol, 2018;
Herrmann and Flecknell, 2019).

Analgesics play a crucial role in managing pain in animal models used in oncology research. Pain management is
essential to prevent stress-induced alterations in immune function and other physiological processes that can
confound research results (Clutton, 2018; Taylor, 2019). Opioids and non-steroidal anti-inflammatory drugs
(NSAIDs) are commonly used analgesics, each with distinct effects on cancer progression and metastasis. For
instance, NSAIDs have been shown to reduce the risk of metastasis, whereas opioids may have the opposite effect
(Hooijmans et al., 2015; Taylor, 2019). The choice and administration of analgesics must be carefully considered
to balance animal welfare with the integrity of the research data (Slingsby, 2010; Clutton, 2018).

This study evaluates the impact of analgesic use on animal welfare and the effectiveness of oncology research
outcomes. The research will explore how different analgesics affect pain management, stress levels, and cancer
progression, providing evidence-based recommendations for the use of analgesics in oncology studies. The aim is
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to prioritize animal welfare without compromising the scientific validity of the research. By examining the
intersection of analgesic use, animal welfare, and the integrity of oncology research, this study offers a
comprehensive assessment that could inform future guidelines and practices in this field. The study aspires to
contribute to the improvement of current practices and enhance ethical standards in animal oncology research.

2 Common Analgesics Used in Oncology Research

2.1 Types of analgesics

In oncology research, the primary classes of analgesics used to manage pain in animal models include opioids,
non-steroidal anti-inflammatory drugs (NSAIDs), and local anesthetics. Opioids, such as morphine and fentanyl,
are potent analgesics that act on the central nervous system to alleviate severe pain. NSAIDs, including drugs like
ibuprofen and ketoprofen, are commonly used for their anti-inflammatory and analgesic properties, particularly in
cases of inflammatory pain (Pchelintsev, 2020; Liu et al., 2021). Local anesthetics, such as lidocaine and
bupivacaine, are used to block nerve conduction in specific areas, providing targeted pain relief (Hooijmans et al.,
2015; Herskin and Nielsen, 2018; Stillman and Whittaker, 2019).

2.2 Mechanisms of action

The mechanisms of action for these analgesics vary significantly. Opioids function by binding to opioid receptors
in the brain and spinal cord, inhibiting the transmission of pain signals and altering the perception of pain
(Stillman and Whittaker, 2019). NSAIDs work by inhibiting cyclooxygenase (COX) enzymes, which play a
crucial role in the synthesis of prostaglandins that mediate inflammation and pain (Hooijmans et al., 2015; Winder
et al., 2018). Local anesthetics block sodium channels on nerve cells, preventing the initiation and propagation of
nerve impulses, thereby providing localized pain relief (Grandhi and Perona, 2019).

2.3 Dosage and administration in various animal models

The dosage and administration of analgesics in animal models depend on the species, the type of pain, and the
specific analgesic used. For instance, in sheep, opioids are often administered at higher doses due to their
short-acting nature and variable efficacy (Stillman and Whittaker, 2019). NSAIDs are typically used in cases of
inflammatory pain and are administered based on the severity and duration of the pain (Herskin and Nielsen, 2018;
Winder et al., 2018). Local anesthetics are applied directly to the site of pain or administered via regional blocks
to provide targeted analgesia (Grandhi and Perona, 2019). The administration protocols must be carefully tailored
to each animal model to ensure effective pain management while minimizing adverse effects (Herrmann and
Flecknell, 2019; Huss et al., 2019).

2.4 Comparison of efficacy and safety profiles

The efficacy and safety profiles of these analgesics vary. Opioids are highly effective for severe pain but can cause
significant side effects, including respiratory depression and tolerance with long-term use (Huss et al., 2019;
Stillman and Whittaker, 2019). NSAIDs are effective for inflammatory pain and have a favorable safety profile
when used short-term, but long-term use can lead to gastrointestinal and renal complications (Hooijmans et al.,
2015; Winder et al., 2018).

Local anesthetics are generally safe and effective for localized pain relief, but their use is limited by the duration
of action and potential for systemic toxicity if not administered correctly (Grandhi and Perona, 2019). Combining
NSAIDs with local anesthetics has been shown to enhance pain relief and reduce the need for opioids, thereby
minimizing the risk of opioid-related side effects (Herskin and Nielsen, 2018).

3 Impact of Analgesics on Animal Welfare

3.1 Assessment of pain relief

The assessment of pain relief in animal models is crucial for ensuring both ethical standards and the validity of
research outcomes. Pain has a profound effect on an animal's well-being, and unalleviated pain can introduce
significant variability in experimental data (Herrmann and Flecknell, 2019). Effective pain management is
essential, as untreated pain can act as a stressor, leading to immune system perturbations and other physiological
changes that may confound research results (Taylor, 2019).
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Lofgren et al. (2018) investigated the effects of analgesics, particularly meloxicam and buprenorphine, on
tumor growth in mouse cancer models. The results showed that while surgery associated with tumor
inoculation increased tumor growth and metastasis, especially in the mammary carcinoma model, the use
of buprenorphine, especially in repeated doses, mitigated these effects. In the melanoma model, meloxicam
was shown to reduce lung metastasis. The use of analgesics can improve animal welfare without
significantly impacting the scientific outcomes of cancer research. Proper pain management can reduce the

confounding effects of surgical stress, potentially leading to more accurate and translatable cancer models
(Figure 1).
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Figure 1 Behaviour results (Adopted from Lofgren et al., 2018)

Image caption: The figure shows the behavioral changes in mice in the 4T1 mammary carcinoma and B16 melanoma models. Figure
a indicates that as the 4T1 tumor grows, spontaneous activity in the mice gradually decreases, particularly in the late stages of tumor
development, suggesting an inhibitory effect of the tumor on mouse behavior. Figures b and c illustrate the walking and rearing
behaviors in the B16 model, where mice treated with buprenorphine exhibited significant behavioral changes within 1 hour after
tumor inoculation, with increased walking and decreased rearing. These results reveal the differential impact of tumors and
analgesics on mouse behavior, highlighting the importance of pain management in the behavioral responses of experimental animals
(Adapted from Lofgren et al., 2018)

3.2 Behavioral and physiological indicators of well-being

In animal experiments, behavioral and physiological indicators are crucial tools for assessing animal
welfare. These indicators can reflect the levels of pain and overall health status of the animals. Pain not
only leads to abnormal behaviors, such as reduced activity, abnormal postures, or self-mutilation, but also
triggers physiological stress responses, including increased heart rate, elevated blood pressure, and
changes in hormone levels (Peterson et al., 2017). These changes not only affect the welfare of the animals
but may also interfere with the accuracy of experimental data. Therefore, researchers must closely monitor
these indicators to minimize the impact of the experimental environment on the animals.

The use of appropriate analgesics can effectively reduce pain-induced behavioral and physiological abnormalities,
thereby improving animal welfare. However, the selection of analgesics must be made with caution, as different
drugs may have varying effects on physiological parameters and behavioral responses, potentially introducing
additional variability (Clutton, 2018). Furthermore, the dosage, administration route, and timing of analgesics
must be adjusted according to the specific requirements of the experiment to ensure that pain relief does not
compromise the reliability of the experimental results. Thus, when designing and conducting animal experiments,
researchers must comprehensively consider various factors to optimize analgesic strategies while ensuring the
scientific validity of the data.
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3.3 Side effects and long-term implications

The side effects and long-term implications of analgesic use in animal research are complex and multifaceted.
Opioids and non-steroidal anti-inflammatory drugs (NSAIDs) are commonly used analgesics, each with distinct
effects on physiological processes such as immune function, cell proliferation, and apoptosis (Hooijmans et al.,
2015; Taylor, 2019). While NSAIDs have been shown to reduce the risk of metastasis in cancer models, opioids
may have immunomodulatory effects that could potentially influence research outcomes (Guimardes-Pereira,
2016). Additionally, the long-term use of analgesics can lead to tolerance and other side effects that may impact
the overall health and well-being of the animals (Taylor, 2019).

3.4 Influence on research outcomes

The influence of analgesics on research outcomes is a critical consideration in experimental design. Both pain and
the analgesics used to manage it can act as confounding factors, potentially affecting the validity and
reproducibility of research findings. For example, analgesics can modulate immune responses and other
physiological processes that are often the focus of biomedical research (Carbone and Austin, 2016; Taylor, 2019).
Therefore, it is essential to balance the ethical obligation to alleviate pain with the need to maintain the integrity of
the research data. Transparent reporting of analgesic use and its potential effects on study outcomes is necessary to
ensure the reliability and reproducibility of scientific research (Carbone and Austin, 2016; Peterson et al., 2017).

4 Ethical Considerations

4.1 Ethical frameworks in animal research

Ethical frameworks in animal research are designed to ensure that the welfare of animals is prioritized while
balancing the scientific objectives of the research. The Institutional Animal Care and Use Committee (IACUC)
plays a crucial role in this process by evaluating the ethical implications of proposed experiments. They must
consider the limits of available information on animal suffering, the effectiveness of analgesics, and the potential
benefits of the research (Carbone, 2019). The harm-benefit analysis (HBA) is a cornerstone of this ethical
evaluation, weighing the anticipated benefits of the research against the predicted harms to the animals (Pound
and Nicol, 2018). This process is essential for maintaining ethical standards and ensuring that animal welfare is
not compromised for scientific gain.

4.2 Regulatory guidelines for analgesic use

Regulatory guidelines mandate the use of analgesics to minimize pain and distress in laboratory animals. In
Germany, for example, researchers are legally required to reduce any possible pain, suffering, distress, or lasting
harm to an absolute minimum (Herrmann and Flecknell, 2019). However, compliance with these regulations is not
always consistent. A retrospective review of animal research proposals revealed that postoperative analgesia was
not proposed for 30% of surgeries, highlighting a gap between regulatory requirements and actual practice.
Furthermore, the ARRIVE guidelines, which aim to improve the reporting of animal research, do not always
influence the completeness of information on analgesic use in published studies (Carbone and Austin, 2016). This
indicates a need for stricter adherence to and enforcement of regulatory guidelines to ensure animal welfare.

4.3 Balancing pain management and research integrity

Balancing pain management with research integrity is a significant challenge in oncology research. Both pain and
the analgesics used to manage it can affect research outcomes, particularly in studies involving cancer models.
Untreated pain can act as a stressor, leading to immune system perturbations, while analgesics can have
immunomodulatory effects that may confound study results (Taylor, 2019). Therefore, researchers must carefully
consider the choice of analgesics and their potential impact on the validity of the data. This requires a thorough
understanding of analgesic pharmacology and its implications for the specific research objectives (Clutton, 2018).
Effective pain management strategies should be integrated into the study design to ensure both animal welfare and
the integrity of the research data.

Ethical considerations in animal research, particularly in oncology, require a delicate balance between minimizing
animal suffering and maintaining the scientific validity of the research. Regulatory guidelines provide a

framework for this balance, but consistent adherence and enforcement are necessary to ensure that animal welfare
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is not compromised. Researchers must also be mindful of the potential impacts of pain and analgesics on their
study outcomes, integrating effective pain management strategies into their experimental designs.

5 Case Study

5.1 Analysis of the effects of butorphanol on tumor growth and postoperative survival rate in a mouse
model of ovarian cancer

In preclinical cancer research, animal models are widely used to evaluate the efficacy of anticancer drugs.
However, the application of postoperative pain management in these models remains controversial, as some
studies suggest that analgesics might influence tumor growth and treatment outcomes.

Butorphanol is a potent opioid analgesic commonly used for postoperative pain relief. A study investigated the
effects of intraoperative use of butorphanol on tumor growth in a preclinical ovarian cancer model (Bratcher et al.,
2019). The study involved 150 CB17 SCID mice, divided into a control group and a butorphanol-treated group.
Butorphanol was administered as an analgesic during and after surgery. The study found no significant impact on
the tumor implantation rate and growth speed in the butorphanol-treated group (Figure 2). Although there was a
higher mortality rate observed in the butorphanol-treated mice within 24 to 48 hours post-surgery, the difference
was not statistically significant. The results suggest that butorphanol does not negatively affect tumor growth in
the short term, and the potential pain and stress caused by the absence of analgesics in experimental models might
be of greater concern. The study emphasizes the importance of applying appropriate analgesics in preclinical
tumor models and recommends further investigation into the effects of butorphanol across different tumor cell
lines and mouse strains, which could contribute to improving animal welfare in experiments.
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Figure 2 Buprenorphine does not significantly affect engraftment or growth of OVCAR-5 OT LMC cells implanted in ovary
(Adopted from Bratcher et al., 2019)

Image caption: A) Representative longitudinal bioluminescent images of an individual mouse across all 3 treatment groups. All image
thresholds are set to the same scale to facilitate comparison. B) Bioluminescent images of each group (n = 50 mice per group) were
acquired weekly after surgical implantation of OVCAR-5 OT LMC cells. The average normalized flux (photons/s) + 95% confidence
interval is shown for each group. The images indicate no significant difference in tumor fluorescence intensity between the
buprenorphine-treated groups and the control group, suggesting that short-term use of buprenorphine during and after surgery does
not affect tumor growth rate. The results support the study's conclusion that buprenorphine does not interfere with tumor engraftment
and growth in an ovarian cancer mouse model, validating the feasibility of using appropriate analgesics in such preclinical models
(Adapted from Bratcher et al., 2019)

5.2 Evaluation of the effects of carprofen and buprenorphine in a mouse model of prostate cancer bone
metastasis

Prostate cancer bone metastasis is a critical issue in oncology research, and mouse models are commonly used to
study its progression and potential treatments. However, the invasive procedures involved in these studies, such as
tumor cell injection, can cause significant pain. Due to concerns that analgesics might affect tumor growth,
researchers often choose not to use pain relief in these experiments.

Xu et al. (2021) selected two commonly used analgesics, Carprofen and Buprenorphine, to evaluate their
application in a mouse model of prostate cancer bone metastasis, investigating whether these analgesics would
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significantly affect tumor growth. The mice received intratibial injections of prostate cancer cells and were
randomly assigned to the analgesic groups (Carprofen or Buprenorphine) or a control group (saline) at the time of
injection. The experiment lasted for four weeks, during which tumor growth and welfare indicators were
monitored through bioluminescent imaging, X-rays, and behavioral assessments (including pain perception,
activity levels, and weight changes). The results showed that neither Carprofen nor Buprenorphine had a
significant impact on tumor growth. Tumor burden, measured by bioluminescent imaging, did not differ
significantly among the treatment groups (Xu et al., 2021). Additionally, there was no significant improvement in
pain perception, activity levels, or weight changes in the mice due to the use of analgesics.

The findings indicate that the single use of Carprofen or Buprenorphine does not significantly affect tumor growth
in a mouse model of prostate cancer bone metastasis, with limited improvement in the welfare of the mice. The
study provides valuable insights into the use of analgesics in oncology research, suggesting that in some prostate
cancer bone metastasis models, the use of pain relief is feasible and unlikely to interfere with tumor growth. While
the current findings show limited pain relief for mice, continued use of analgesics is supported, as it holds
potential for improving animal welfare in experiments.

5.3 Pain management and challenges in sheep in biomedical research

Sheep, due to their physiological characteristics and size, are suitable animal models for biomedical research,
especially in surgical studies. Stillman and Whittaker (2019) analyzed the effectiveness of various analgesics,
including opioids, a 2-adrenoceptor agonists, nonsteroidal anti-inflammatory drugs (NSAIDs), and local
anesthetics.

The study found that the analgesic effects of opioids in sheep are controversial, although the introduction of new
opioid drugs has helped improve their effectiveness. NSAIDs have limited pain relief effectiveness in the absence
of inflammation, while « 2-adrenoceptor agonists provide effective pain relief but are associated with side effects
such as pulmonary edema and hypoxemia, which limit their use (Stillman and Whittaker, 2019). Local anesthetics
are gradually being phased out due to their side effects, although they still hold value in combined anesthesia. The
study recommends further exploration of NMDA receptor antagonists, such as ketamine, for pain management in
sheep to fill the current gaps in research and enhance the welfare of experimental animals.

6 Challenges and Limitations

6.1 Variability in analgesic responses across species

One of the primary challenges in evaluating the impact of analgesics on animal welfare in oncology research is the
variability in analgesic responses across different species. This variability can significantly affect the outcomes of
studies and the generalizability of the results. For instance, the pharmacokinetics and pharmacodynamics of
analgesics can differ widely between species, making it difficult to standardize pain management protocols
(Clutton, 2018; Paterson and Turner, 2022).

Research has shown that while some analgesics may be effective in one species, they may not provide the same
level of pain relief in another, or could even cause adverse effects (Hooijmans et al., 2019; Paterson and Turner,
2022). This inconsistency necessitates species-specific studies to determine the most effective and safe analgesic
protocols, which can be resource-intensive and time-consuming.

6.2 Technical challenges in pain assessment

Accurately assessing pain in animals is another significant challenge. Unlike humans, animals cannot verbally
communicate their pain, making it necessary to rely on behavioral and physiological indicators, which can be
subjective and difficult to quantify (Tomacheuski et al., 2020; Paterson and Turner, 2022). The lack of validated
pain assessment tools for many species further complicates this issue. For example, in research primates, there is a
notable absence of objective pain assessment methods, leading to inconsistencies in pain management practices
(Paterson and Turner, 2022). Additionally, the development of more effective biomarkers for pain, such as those
identified through advanced proteomics techniques, is still in its early stages and requires further validation
(Ghodasara et al., 2021).
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6.3 Limitations in current research methodologies

Current research methodologies also present limitations in the study of analgesics and their impact on animal
welfare. Many studies suffer from poor design and reporting, leading to a high risk of bias and unreliable results
(Hooijmans et al., 2019). For instance, a meta-analysis of studies on chemotherapy-induced peripheral neuropathy
highlighted the poor reporting and unclear risk of bias in many experiments, which undermines the reliability of
the findings.

Furthermore, retrospective reviews of animal research proposals have revealed that postoperative analgesia is
often inadequately addressed, with some studies not proposing any pain relief measures at all (Herrmann and
Flecknell, 2019). This lack of rigorous methodology not only affects the welfare of the animals but also the
validity of the scientific data generated. There is a pressing need for improved research designs, adherence to
guidelines, and better training for researchers to ensure both ethical and scientific standards are met (Pound and
Nicol, 2018; Herrmann and Flecknell, 2019). By addressing these challenges and limitations, the field can move
towards more reliable and humane practices in oncology research involving animals.

7 Future Directions

7.1 Innovations in analgesic development

The development of new analgesics tailored for use in animal models is crucial for improving animal welfare in
oncology research. Current analgesics, such as opioids and NSAIDs, have been shown to influence immune
system function and cancer progression, which can confound experimental results (Demarco and Nunamaker,
2019; Taylor, 2019). Future research should focus on creating analgesics that minimize these side effects while
effectively managing pain. Additionally, there is a need for more comprehensive studies on the pharmacokinetics
and pharmacodynamics of these drugs in different animal species to ensure their efficacy and safety (Clutton,
2018; Hooijmans et al., 2019).

7.2 Advances in pain assessment tools

Accurate pain assessment is essential for the effective management of pain in animal models. Current methods
often lack the sensitivity and specificity needed to detect varying levels of pain, leading to either over- or
under-treatment (Herrmann and Flecknell, 2019; Tomacheuski et al., 2020). Future research should aim to develop
more sophisticated pain assessment tools that can provide real-time, objective measurements of pain. These tools
could include advancements in imaging technologies, biomarkers, and behavioral analysis software. Improved
pain assessment will not only enhance animal welfare but also improve the reliability of experimental data by
ensuring consistent pain management (Hutson et al., 2019; Martin et al., 2019).

7.3 Integration of welfare considerations in study design

Incorporating welfare considerations into the design of oncology studies is essential for ethical and scientific
reasons. Studies have shown that unalleviated pain can significantly affect physiological parameters, thereby
impacting the validity of research findings (Pound and Nicol, 2018; Taylor, 2019). Future research should focus
on developing guidelines and frameworks that integrate welfare considerations from the planning stages of
experiments. This includes the use of harm-benefit analyses to weigh the potential scientific gains against the
welfare costs to the animals involved (Pound and Nicol, 2018). Additionally, adherence to guidelines such as
PREPARE and ARRIVE should be enforced to ensure that welfare considerations are consistently applied
(Herrmann and Flecknell, 2019).

7.4 Recommendations for future research

To advance the field of analgesic use in oncology research, several key areas need to be addressed. There is a need
for more systematic reviews and meta-analyses to evaluate the efficacy and safety of different analgesics across
various animal models (Hooijmans et al., 2019). Educational programs should be developed to train researchers in
pain assessment and management techniques, as gaps in knowledge and training have been identified as
significant barriers (Tomacheuski et al., 2020). Regulatory frameworks should be reviewed and updated to ensure
that they are fit for purpose and effectively safeguard animal welfare (Pound and Nicol, 2018).
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Furthermore, interdisciplinary collaborations between pharmacologists, veterinarians, and researchers should be
encouraged to foster the development of innovative solutions for pain management in animal models (Demarco
and Nunamaker, 2019; Hutson et al., 2019). By addressing these future directions, the field can move towards
more humane and scientifically rigorous practices in oncology research involving animal models.

8 Concluding Remarks

The evaluation of analgesics in oncology research involving animal models has revealed several critical insights.
Pain management is essential not only for ethical reasons but also for the validity of scientific data. Unmanaged
pain can act as a significant stressor, leading to immune system perturbations and potentially confounding
experimental results. However, the use of analgesics, particularly opioids and NSAIDs, can also influence key
biological processes such as cell proliferation, apoptosis, and angiogenesis, which are crucial in cancer research.
Studies have shown that multimodal analgesic protocols, while effective in reducing pain, may not fully mitigate
all distress factors, indicating the need for comprehensive pain and distress management strategies. Additionally,
retrospective reviews have highlighted significant gaps in the implementation of effective analgesic regimens,
with many studies failing to provide adequate postoperative care.

The findings underscore the dual challenge of managing pain in animal models while ensuring the integrity of
oncology research. Effective pain management is crucial for animal welfare and can significantly impact the
quality of research data. The variability introduced by both pain and analgesics necessitates a careful balance to
optimize both animal welfare and scientific outcomes. The retrospective harm-benefit analysis of pre-clinical
studies has revealed that many studies do not meet ethical standards, with severe suffering reported in a significant
number of cases. This calls for a review and reform of current regulations and practices to ensure that animal
welfare is prioritized without compromising the scientific validity of research.

The ethical considerations in oncology research involving animal models are profound. The need to alleviate pain
and distress in animal subjects is not only a legal and moral obligation but also a scientific necessity. The current
practices, as revealed by retrospective reviews, indicate a pressing need for improved regulatory frameworks and
adherence to guidelines that ensure both animal welfare and the integrity of scientific research. Future research
should focus on developing and implementing comprehensive pain management protocols that address both
surgical and non-surgical distress factors. Additionally, there should be a concerted effort to educate and train
researchers on the importance of pain management and the ethical implications of their work. Balancing the need
for scientific rigor with ethical responsibility will be key to advancing oncology research in a humane and
scientifically sound manner.
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