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Abstract 

This article presents a comprehensive and accessible protocol for establishing cell-derived xenograft 

(CDX) models in immunocompromised mice, specifically tailored to align with the practices at IISER 

Bhopal. Designed for beginners in cancer research, this protocol not only serves as a guide to studying 

human tumor biology and evaluating new therapeutic strategies but also provides an integrated approach 

that connects the laboratory and the animal care facility. 

The protocol covers the entire process from selecting and preparing human tumor cells to their 

implantation and monitoring in various strains of immunocompromised mice. It also includes detailed 

methodology addressing key aspects such as hygiene, housing, and pain management, ensuring that 

ethical standards are maintained while optimizing experimental outcomes. 

Importantly, this guide extends beyond the laboratory procedures to include practices followed in the 

animal experimentation room and the post-experiment care of animals. By offering clear instructions and 

practical tips, this protocol bridges the knowledge gap between researchers and veterinary staff, fostering 

a collaborative environment that enhances both the quality of research and animal welfare. 

By following this protocol, researchers at IISER Bhopal and beyond can establish robust tumor models 

with confidence, ensuring that their cancer research is both impactful and ethically responsible. 

 

Keywords: Xenograft, Immunocompromised, tumor burden, oncology, Ethics 
 

Introduction  

Cell-derived xenograft (CDX) models are indispensable tools in cancer research, providing a 

platform to study human tumors in vivo within immunocompromised mouse models. These 

models are crucial for understanding tumor biology, including tumor growth, metastasis, and 

responses to therapeutic interventions, as they closely replicate human cancer dynamics. CDX 

models are particularly valuable for preclinical drug testing and the development of 

personalized medicine approaches. 

This protocol not only streamlines the process of establishing CDX models across different 

mouse strains but also integrates the comprehensive practices followed at IISER Bhopal, 

ensuring reproducibility, reliability, and ethical integrity in research outcomes. By adhering to 

standardized procedures, researchers can generate robust and consistent data, which is critical 

for advancing cancer research and the development of new therapies. 

Moreover, this protocol emphasizes the importance of collaboration between researchers and 

veterinary staff, detailing the entire process from cell preparation to post-experiment animal 

care. This holistic approach ensures that all aspects of the experiment are conducted with the 

highest standards of precision and animal welfare, ultimately leading to more meaningful and 

impactful research outcomes. 

By following this protocol, researchers can not only achieve reproducible results but also 

contribute to the ethical and responsible conduct of cancer research, thereby playing a vital 

role in the ongoing fight against cancer. 

 

Materials and Equipment 

 Human Tumor Cells: Prepared and ready for implantation. 

 Immunocompromised Mice: Nude or SCID mice. 
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 Surgical Instruments: Needles, syringes, and forceps. 

 Anaesthesia: Isoflurane or another approved anesthetic. 

 Cell Culture Media: For preparing and resuspending 

cells. 

 Sterile Equipment: Gloves, sterile tubes, and cell culture 

dishes. 

 The following procedure is a part of IAEC approved 

study. 

 

Procedure 

Cell Preparation 

Proper preparation of human tumor cells is crucial for the 

successful establishment of cell-derived xenografts (CDXs), 

ensuring high-quality and reproducible results. We begin this 

process with careful cell line selection, choosing a well-

characterized human tumor cell line that aligns with our 

research objectives. It is essential to authenticate the selected 

cell line and test for contamination, such as mycoplasma, 

which could compromise the integrity of our research (Clarke, 

2018) [9]. We also confirm the cell line’s growth 

characteristics, genetic stability, and suitability for 

implantation to ensure that the cells will perform as expected 

in vivo (MacLeod & Reddel, 2007) [35]. 

In this experiment, we utilized the MCF-7 cell line, a breast 

cancer cell line isolated in 1970 from a 69-year-old White 

woman. MCF-7, an acronym for Michigan Cancer 

Foundation-7, refers to the institute in Detroit where the cell 

line was established in 1973 by Herbert Soule and his team 

(Soule et al., 1973) [52]. We cultured these tumor cells in 

appropriate media supplemented with necessary growth 

factors (Freshney, 2010) [18]. Specifically, we used RPMI-

1640 or DMEM, supplemented with 10% fetal bovine serum 

and 1% antibiotic and antimycotic, tailored to the cell type. 

We maintained the cells at 37°C in a humidified incubator 

with 5% CO2, mimicking physiological conditions to promote 

optimal growth. 

During cell harvesting, we detached adherent cells using a 

trypsin-EDTA solution or a non-enzymatic cell dissociation 

reagent, carefully monitoring under a microscope to avoid 

over-trypsinization, which could damage the cells 

(Vandesompele & De Paepe, 2002) [56]. After harvesting, we 

neutralized the trypsin with complete culture media 

containing serum to provide necessary nutrients for cell 

recovery. 

Cell counting is another critical step in our preparation 

process. We transferred the cells to a sterile centrifuge tube 

and centrifuged at 300-400 x g for 5-10 minutes to pellet the 

cells. After discarding the supernatant, we resuspended the 

cell pellet in a suitable volume of fresh medium or PBS. 

Using a hemocytometer or an automated cell counter, we 

determined cell concentration and performed trypan blue 

exclusion staining to assess cell viability (McCoy & Murphy, 

2016) [38]. Viable cells excluded the dye and appeared clear, 

while dead cells took up the dye and appeared blue (Liu & Li, 

2015) [34]. We then adjusted the cell concentration to the 

desired level for implantation, ensuring reproducibility and 

effectiveness in our experimental models. 

For this experiment, we mixed 1 x 10^7 cells with Matrigel 

and PBS in a 1:1 ratio to resuspend the cell pellet. This 

combination enhances cell viability by providing a supportive 

matrix that mimics the extracellular environment, essential for 

cell survival and potential tumor formation (Kleinman & 

Philp, 2003) [30]. Matrigel also improves the efficiency of cell 

engraftment by promoting adhesion and growth, which is 

critical for establishing a robust tumor model. The 1:1 ratio of 

Matrigel to PBS allowed us to control and consistently deliver 

cells, reducing the risk of clumping or uneven distribution 

during injection. This method ensures the implantation of a 

sufficient number of cells, optimizing the chances of 

successful engraftment and reliable experimental outcomes. 

Quality control is paramount before implantation. We ensured 

high cell viability (Typically greater than 80%) and confirmed 

the sterility of the cell suspension by checking for 

contamination. This step is critical, as low viability can lead 

to poor engraftment and unreliable results. For implantation 

preparation, we aliquoted the cell suspension into sterile 

syringes or tubes, keeping them on ice or at 4 °C to maintain 

cell viability until use. We labeled all aliquots with relevant 

information, including cell line, concentration, date, and other 

pertinent details to ensure proper tracking. If not used 

immediately, we stored the cells at 4°C for short periods of up 

to 4 hours, avoiding extended storage to prevent cell stress or 

death. For long-term storage, we froze cells in aliquots using 

cryoprotectants like DMSO in a freezing medium, storing 

them in liquid nitrogen to preserve cell lines for future use 

(Balan & Tang, 2019) [4]. 

Throughout the entire process, we strictly adhered to safety 

and handling considerations. We wore appropriate personal 

protective equipment (PPE), including gloves, lab coats, and 

eye protection, to prevent contamination and exposure to 

hazardous materials. We also ensured the proper disposal of 

all cell culture materials and contaminated waste according to 

biohazard safety protocols, maintaining a safe working 

environment. By following these comprehensive guidelines 

for the preparation and handling of human tumor cells, we 

enhance the reliability and reproducibility of our CDX 

studies, ultimately contributing to more meaningful scientific 

insights in cancer research. 

 

Animal Preparation 

Animal Strain: We have used NODSCID Females of 4 week 

of age in our experiment. There are other strains like Nude or 

NSG Mice which can also be used based on the researcher 

need. 

 

Subcutaneous Implantation at the Mammary Gland 

Begin by inducing anesthesia with 5% isoflurane, followed by 

maintaining it at 2% to keep the mouse immobilized and pain-

free during the procedure (Flecknell, 2009) [17]. Once the 

mouse is fully anesthetized, identify the 4th nipple in the 

lower abdominal region. Disinfect the injection site with 70% 

ethanol (Hargraves & O’Neill, 2020) [21]. Using forceps, 

gently lift the skin near the nipple to create a tent-like 

structure, forming a tunnel for the injection. Insert the syringe 

needle just parallel to the skin surface with the bevel facing 

upwards. Guide the needle carefully into the tunnel, ensuring 

it moves under the skin without penetrating deeper tissues 

(Cuthbertson & Clarke, 2013) [10]. Align the bevel so it is 

positioned just below the nipple, then slowly release the cells 

while retracting the syringe from the tunnel. Successful 

injection will be indicated by the formation of a small bleb or 

swelling at the injection site, confirming that the cells have 

been properly deposited subcutaneously. It is essential to 

maintain the needle's angle throughout to avoid accidental 

intraperitoneal (IP) injections, which could affect the outcome 

of the procedure (De Matteis & Schultz, 2015) [11].  
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Fig 1: (a) Making a tunnel for injection, (b) Inoculation at 4th mammary gland 

 

Subcutaneous Implantation at the Flank 
Shave the area around the flank site or remove the hairs using 

a depilatory cream to ensure a clean working surface. 

Immobilize the mouse by using anesthesia—starting with 5% 

induction followed by 2% maintenance—or by manual 

restraint if anesthesia is not required (Flecknell, 2009) [17]. 

Disinfect the injection site (e.g., the flank of the mouse) with 

70% ethanol (Hargraves & O’Neill, 2020) [21]. Prepare a 26-

gauge needle for injecting the cells. Gently elevate the skin at 

the flank site and insert the needle with the bevel side facing 

upwards. Once inserted, move the needle in a fan-like fashion 

to create more space under the skin, allowing for a larger area 

to accommodate the tumor cells (Cuthbertson & Clarke, 

2013) [10]. After injecting the cells, wait for a moment before 

retracting the syringe to ensure the cells are deposited 

properly. Upon removing the syringe, apply gentle pressure to 

the injection site with a tissue to prevent any cell solution 

from oozing out. Successful injection will be indicated by the 

formation of a small bleb or swelling at the injection site, 

confirming that the cells have been properly deposited 

subcutaneously (De Matteis & Schultz, 2015) [11] 

 

 
 

Fig 2: (a) Inoculation at flank site, (b) Bleb formation at injection 

site 
 

Post-Implantation Care 
Monitoring and care following the implantation of cell-

derived xenografts (CDXs) are essential to ensure the health 

and well-being of the animal subjects. After implantation, 

researchers must conduct regular observations to assess the 

overall condition of the animals, checking for signs of distress 

or complications. Daily health checks should focus on 

behavior, weight, and physical appearance, particularly 

monitoring the surgical site for any indications of infection, 

such as redness or swelling, and tracking tumor growth (Van 

den Broek & Thompson, 2015) [55]. Prompt identification of 

any concerning changes is crucial for minimizing suffering 

and ensuring animal welfare throughout the study (Flecknell, 

2009) [17]. 

Effective pain management is a critical component of 

postoperative care in CDX research. Researchers must adhere 

to established anesthesia and analgesia protocols to minimize 

pain and discomfort during and after surgical procedures 

(Morton & Griffiths, 1985) [41]. Approved anesthetic agents 

should be used, with careful monitoring of anesthesia depth 

during surgery to ensure adequate pain relief (Flecknell, 

2009) [17]. Postoperatively, analgesics such as buprenorphine 

or meloxicam should be administered based on the animals' 

weight and condition, with ongoing assessments of pain to 

adjust protocols as needed (Roughan & Flecknell, 2000) [42]. 

By implementing comprehensive monitoring and effective 

pain management strategies, researchers can promote animal 

welfare and enhance the reliability of their findings while 

upholding ethical research practices (Balthazar & Goh, 2012) 

[6]. 

 

Monitoring 
In our daily routine, we conduct thorough inspections of our 

mice to identify any signs of distress, health issues, or 

complications. Each day, we carefully monitor changes in 

behavior, weight, and physical appearance. We keep an eye 

on key health indicators, such as signs of infection, including 

redness, swelling, or discharge. We also observe for abnormal 

tumor growth, which might present as excessive swelling or 

necrosis. When it comes to general health, we document any 

instances of lethargy or weight loss. For tumors, we take 

precise measurements of subcutaneous implants using calipers 

or other measurement tools to assess size. For orthotopic 

implants, we employ imaging techniques like ultrasound or 

MRI to effectively monitor tumor growth and position (Van 

den Broek & Thompson, 2015) [55]. By following this 

comprehensive approach, we ensure timely intervention and 

contribute to the overall welfare of our mice (Flecknell, 2009) 

[17]. 

 

Pain and Stress Management 

In managing pain and discomfort for our mice undergoing 

tumor assessments and treatments, we administer analgesics 

as needed, adhering to institutional guidelines for dosing and 

frequency. We commonly use meloxicam at a dosage of 5 

mg/kg body weight, administering it subcutaneously or orally 

once daily for up to three days post-surgery, or as needed 

based on the animal's pain assessment (Morton & Griffiths, 

1985) [41]. We also consider buprenorphine as an effective 

option, administering it at a dosage ranging from 0.1 to 0.5 

mg/kg body weight, given subcutaneously or intravenously 

every 6 to 12 hours as required for pain management 
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(Roughan & Flecknell, 2000) [42]. Additionally, for any 

procedures requiring anesthesia, we ensure proper 

administration and monitoring to minimize stress and pain, 

safeguarding the welfare of our mice throughout their tumor 

evaluation and treatment process (Balthazar & Goh, 2012) [6]. 

 

Hygiene and Housing 

We house NOD SCID mice which lack adaptive immunity as 

well as our other strains, in Individually Ventilated Cages 

(IVC) equipped with inbuilt HEPA filters to protect them 

from potential contaminants, as recommended by Dutton & 

Garner (2018) [13]. Due to their high susceptibility to 

environmental pathogens, these mice cannot be housed in 

traditional cages. 

To maintain a sterile environment, we handle the mice with 

utmost care, always wearing gloves and appropriate personal 

protective equipment (PPE). All procedures are conducted in 

a laminar flow hood or safety cabinet, following the 

guidelines of Whitford & Kline (2019) [57]. We change the 

cages in a dedicated cage-changing station with laminar flow 

and filters, ensuring that each step is taken to minimize the 

risk of infection. 

We also ensure that the cages are kept clean and provide fresh 

bedding regularly, using wood chips from Himachal pine 

trees, which are autoclaved along with the cages. The housing 

environment is meticulously maintained to be free from 

contaminants, with cages properly sanitized, in line with the 

practices outlined by Kohn & Wills (2012) [31]. 

 

 
 

Fig 3: IVC ventilator with IVC cages housing NOD SCID animals at 

the Institute Animal Facility, IISER Bhopal 

 

 Optimal housing conditions, including a controlled 

temperature (typically 20-22 °C), humidity (40-60%), and a 

12-hour light/dark cycle are maintained simultaneously proper 

ventilation and overcrowding are avoided. (National Research 

Council, 2011). 

 

Feeding and Hydration 

We provide a balanced, commercial rodent diet specifically 

formulated for our strain of mice. To ensure their well-being, 

we make sure that food is always available and regularly 

monitor for any changes in their eating habits. To minimize 

the risk of contamination, we offer autoclaved water. 

Although gamma-irradiated feed is more expensive, we use it 

to maintain a pathogen-free environment, as recommended by 

Lee & Zhang (2018) [33]. We also regularly check that the 

mice have easy access to water and ensure that the water 

delivery system is functioning properly, following guidelines 

from the National Research Council (1995). 

For bedding, we use wood chips from Himachal pine trees, 

which are incorporated along with Individually Ventilated 

Cages (IVC) and autoclaved to maintain a sterile 

environment. We provide Reverse Osmosis (RO) water with a 

Total Dissolved Solids (TDS) level of 100, and this water is 

also autoclaved, along with the autoclave-safe water bottles, 

to ensure purity.For our immunocompromised animals, we 

provide a diet formulated to meet their specific nutritional 

needs. The feed contains 14% fat, 27% protein, and 59% 

carbohydrates, offering a comprehensive nutrient profile. The 

crude nutrient analysis includes 11.1% moisture, 6.1% crude 

ash, 4.5% crude fiber, 5.1% crude fat, 22.5% crude protein, 

and 50.7% nitrogen-free extract, as outlined by the American 

Association of Feed Control Officials (2021). 

 

Data Collection and Analysis 

 

 
 

Fig 3: Tumor growth on the(a) flank (c)mammary gland 28th day of 

the experiment(b) H&E Staining 

 

Effective data collection protocols are essential for accurately 

monitoring tumor growth and assessing treatment effects in 

cancer research. Researchers should measure and record 

tumor size at regular intervals, such as every 2-3 days, to 

capture critical growth patterns and the impacts of therapeutic 

interventions (Houghton & Houghton, 2009) [25]. This 

consistent frequency allows for a comprehensive 

understanding of tumor dynamics over time, facilitating 

timely adjustments to treatment strategies if necessary. 

 By the 28th day, we observed significant tumor growth of 

approximately 20 mm in both the flank and mammary gland, 

with histopathological analysis confirming successful tumor 

formation. The histological examination revealed a densely 

packed cellular architecture, indicative of successful tumor 

engraftment and invasive growth following the injection of 

MCF-7 breast cancer cells, as previously documented by 

Soule et al. (1973) [52] in the characterization of the MCF-7 

cell line. The dense cellular infiltrate observed in the dermis is 

likely the result of tumor formation from the injected MCF-7 

cells, consistent with findings from Amin and Biliciler (2015) 

[2], who reported similar histopathological features in MCF-7-

induced tumors. The irregular, densely packed cells observed 

are consistent with tumor tissue, as described in various 

studies on MCF-7 xenografts. The lack of clear demarcation 

between the dense cellular infiltrate and the surrounding 

tissue suggests possible invasion of the tumor into adjacent 

areas, which is typical of malignant growths and has been 

similarly observed in in vivo models of MCF-7 tumor 

formation. 

Equally important is the need for consistency in measurement 

techniques. Utilizing the same methods and tools throughout 

the study ensures that the data collected is comparable, 

minimizing variability that could arise from differences in 

measurement approaches. This uniformity enhances the 

reliability of the results, allowing researchers to draw 

meaningful conclusions about the efficacy of treatments based 

on robust and consistent data (Houghton & Houghton, 2009) 
[25]. By adhering to these data collection protocols, researchers 

can ensure a systematic and thorough investigation of tumor 

behavior in response to various therapeutic strategies. 

The analysis of tumor growth is crucial in evaluating the 
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efficacy of therapeutic interventions in cancer research. 

The volume of preclinical tumor are measured by using V = 

0.5 × L × W2, where V is the tumor volume, L is the tumor 

length, and W is the tumor width .Researchers begin by 

plotting tumor volume over time to generate growth curves, 

which serve as visual representations that help identify trends 

in tumor progression and assess the effects of various 

treatments (LaBree & Rogers, 2015) [32]. By comparing 

growth curves across different experimental groups, 

researchers can effectively evaluate the relative efficacy of the 

therapeutic approaches being studied. 

Statistical analysis further enhances the robustness of the 

findings. Descriptive statistics, including mean, median, 

standard deviation, and range of tumor volumes for each 

group, provide foundational insights into the data distribution 

(LaBree & Rogers, 2015) [32]. For comparative analysis, 

appropriate statistical tests such as t-tests or ANOVA are 

employed to assess differences in tumor volumes between 

treatment groups and controls, ensuring that the assumptions 

of these tests, such as normality and homogeneity of 

variances, are satisfied. Additionally, survival analysis can be 

conducted to examine the time taken for tumors to reach 

specific sizes or to assess overall animal survival, providing 

valuable context to the treatment effects observed (Klein & 

Moeschberger, 2003) [29]. 
Interpreting the data requires careful consideration of both 
efficacy and biological relevance. Researchers assess 
treatment effectiveness by comparing tumor volume 
reductions or growth inhibition between treated and control 
groups. However, it is essential to interpret the results within 
the context of their biological significance, not solely their 
statistical significance (Roth & Kwon, 2012) [46]. This 
involves considering how the findings contribute to the 
broader understanding of tumor biology and their potential 
therapeutic implications, ultimately guiding future research 
and treatment strategies in oncology. 
 
Safety and Ethical Considerations in Cell-Derived 
Xenograft Research 
Ensuring safety and adhering to ethical standards are 
paramount when conducting research with cell-derived 
xenografts (CDXs) in immunocompromised mice. To 
maintain high standards of animal welfare and research 
integrity, researchers must follow comprehensive guidelines 
that govern various aspects of animal care and use. 
First and foremost, compliance with regulations is critical. 
Researchers must obtain approval from the Institutional 
Animal Care and Use Committee (IACUC) or an equivalent 
ethics committee before initiating any research activities. This 
involves submitting a detailed protocol that outlines the 
research objectives, procedures, and measures in place to 
ensure animal welfare (National Research Council [NRC], 
2011). Additionally, all research procedures should align with 
IACUC guidelines and local regulations governing animal 
research. Adhering to national and international guidelines, 
such as USDA and NIH regulations in the U.S. or the 
European Convention for the Protection of Vertebrate 
Animals, is also essential to ensure the ethical treatment of 
animals (U.S. Department of Agriculture [USDA], 2019; 
European Commission, 2013). 
Animal welfare considerations are vital throughout the 
research process. Providing appropriate housing that meets 
the specific needs of the mice is essential, including 
maintaining suitable temperature, humidity, lighting, and 
ventilation. Cages should be cleaned regularly, and 
enrichment should be provided to promote natural behaviors 
while avoiding overcrowding to ensure sufficient space and 

access to food and water (Hawkins, 2014) [22]. Daily health 
monitoring is necessary to detect signs of distress, illness, or 
discomfort, allowing for prompt intervention and veterinary 
care when needed. Implementing humane endpoints is crucial 
for minimizing suffering, with predefined criteria for 
euthanasia if animals exhibit severe distress, excessive tumor 
burden, or other health complications (International Council 
for Laboratory Animal Science [ICLAS], 2012). 
Humane treatment practices are fundamental in all procedures 
involving the mice. Anesthesia should be administered to 
minimize pain during surgical interventions, using approved 
anesthetics and ensuring proper monitoring of anesthesia 
depth for effective pain relief (Flecknell, 2009) [17]. Post-
surgery, analgesics should be provided as needed throughout 
the study to manage discomfort effectively. Surgical 
procedures must be conducted using sterile techniques to 
prevent infections, and all personnel involved should be 
adequately trained in surgical techniques and animal handling 
(Kilkenny et al., 2010) [28]. By adhering to these guidelines, 
researchers can uphold ethical standards and ensure the well-
being of the animals involved in their studies, ultimately 
contributing to the integrity and validity of the research 
findings. 
 
Guidelines for Tumor Burden and Ethical Considerations 
for Xenograft Models 
We must prioritize the responsible management of human 
cells and biological materials when conducting research 
involving cell-derived xenografts. Adhering to biosafety 
guidelines ensures safety and compliance with ethical 
standards. We use appropriate personal protective equipment 
(PPE) to prevent contamination and exposure while handling 
human tumor cells (National Institutes of Health [NIH], 
2016). We also follow strict decontamination procedures, 
including fumigation after injecting cells, to maintain a safe 
working environment and protect both ourselves and the 
integrity of the biological materials being studied (Centers for 
Disease Control and Prevention [CDC], 2020). 
When determining the humane endpoint for an experiment, 
the size of the tumor is only one factor. We must prioritize the 
overall well-being of the animal in both oncological 
experiments and cases of spontaneous tumors, as outlined by 
the guidelines of the Institute for Laboratory Animal Research 
(ILAR) and other ethical standards in animal research 
(Workman et al., 2010) [60]. To minimize harm to surrounding 
normal tissues, we carefully select the site for tumor 
implantation, avoiding areas that could impact critical senses 
(Hendriksen & Morton, 1999) [23]. We have outlined specific 
endpoints clearly in the Institutional Animal Ethics 
Committee (IAEC) protocol. For subcutaneous tumors, the 
maximum size should not exceed 20 mm in diameter for mice 
and 40 mm for rats (Hendriksen & Morton, 1999) [23]. If an 
animal hosts multiple tumors, this size limit applies to the 
total combined size of all tumors. Measurements are taken 
with calipers at least twice a week once they become visible. 
When a tumor reaches 10 mm in mice or 20 mm in rats, the 
frequency of measurements is increased to every other day. 
For rapidly growing tumors, daily measurements are 
advisable. All measurements are recorded properly, ensuring 
they are accessible to husbandry and veterinary staff for 
health or welfare concerns (Workman et al., 2010) [60]. If the 
skin over or near a tumor becomes ulcerated, we withdraw the 
animal from the study and euthanize it. If the protocol allows 
for exceptions, we explicitly state this in the IAEC-approved 
animal use protocol. 
We inject tumors in areas that do not hinder the animal’s 

movement or physiological and social behaviors. If the tumor 

impairs these functions, we remove the animal from the study 
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and euthanize it humanely (Roughan & Flecknell, 2003) [48]. 

All these practices have received approval from our 

institutional ethics committee, which follows IAEC 

guidelines. 

In conclusion, adhering to safety and ethical considerations is 

essential for conducting responsible and humane research 

with cell-derived xenografts. By following these guidelines, 

researchers can ensure that their work not only yields valuable 

scientific insights but also upholds the highest standards of 

animal welfare and research ethics, ultimately contributing to 

the advancement of knowledge while maintaining the 

integrity of the research process. 

 

Conclusion 

The establishment of cell-derived xenograft (CDX) models in 

immunocompromised mice is a cornerstone of contemporary 

cancer research, and this protocol reflects the comprehensive 

practices followed at the IISER Bhopal animal facility. This 

guide is not just a procedural manual; it is a holistic tool 

designed to bridge the gap between the laboratory and the 

animal care facility, providing an eagle-eye view of the entire 

process—from the initial stages of cell culture in the lab to the 

meticulous care of animals post-experimentation. 

We have endeavored to include every critical step, ensuring 

that researchers are well-informed about the procedures 

taking place both within the laboratory and the animal 

experimentation room. Beginning with the careful preparation 

of cell suspensions and extending to the precision required in 

subcutaneous injections, our protocol ensures that 

experiments are conducted with the highest level of accuracy 

and reproducibility. This methodical approach not only 

validates preclinical findings but also enhances 

communication between researchers and veterinary staff. 

Additionally, we have emphasized the protocols for the 

humane treatment and care of the animals, both during the 

experimental phases and afterward. This aspect is often 

overlooked, with researchers sometimes unaware of the 

conditions within the animal holding rooms and veterinarians 

not fully informed of the laboratory procedures. By detailing 

these practices, we aim to foster a deeper understanding and 

collaboration between the lab and veterinary teams, ensuring 

that the welfare of the animals is prioritized alongside the 

pursuit of scientific knowledge. 

In summary, this protocol is a testament to the commitment of 

IISER Bhopal to advancing cancer research while maintaining 

the highest ethical standards in animal care. It is a 

comprehensive guide that empowers researchers to achieve 

breakthrough findings, all while ensuring the responsible and 

humane treatment of the animals involved in this critical 

research. 
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