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ABSTRACT: Pharmacological research is a complex and challenging field that 

seeks to understand the effects of drugs on living organisms. In-vivo and ex-vivo 

methods are two of the most essential tools used in pharmacological research, each 

with its own advantages and disadvantages. In-vivo methods involve testing drugs in 

living organisms, typically animals. This type of research can provide valuable 

information about the effects of drugs on the entire organism, including its 

metabolism, distribution, and elimination. However, in-vivo research can be 

expensive, time-consuming, and ethically challenging. Ex-vivo methods involve 

testing drugs on isolated tissues or cells. This type of research can provide more 

detailed information about the mechanisms of action of drugs, but it needs to 

consider the drug's effects on the entire organism. The use of in-vivo and Ex-vivo 

methods together can provide a complete understanding of the effects of drugs. In-

vivo methods can be used to identify potential new drugs, while ex-vivo methods can 

be used to study the mechanisms of action of drugs and to optimize their dosage and 

delivery. The use of in-vivo and ex-vivo methods has advanced the frontiers of 

pharmacological research in several ways. For example, In-vivo methods, such as 

optical coherence tomography and fund us imaging, allow for non-invasive imaging 

of the living eye. Ex-vivo methods, including histology and electron microscopy, 

provide high-resolution images of ocular tissues in a controlled laboratory setting. 

The use of in-vivo and ex-vivo methods is likely to advance the frontiers of 

pharmacological research in the years to come. 

INTRODUCTION: The study of the eye is crucial 

in understanding and treating various ocular 

diseases. In-vivo and ex-vivo studies are two 

methods used to investigate the structure and 

function of the eye 
1
. In-vivo studies involve 

analyzing the eye while it is still in its natural state 

within the body. Ex-vivo studies involve analyzing 

the eye after removing it from the body 
2
. 
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Correlating the results of in-vivo and Ex-vivo 

studies can provide a more comprehensive 

understanding of ocular diseases. Animal models 

are essential biomedical research tools that help 

bridge the gap between basic research and clinical 

trials 
3
.  

In-vivo and ex-vivo animal models are commonly 

used to study various human diseases and 

conditions. In-vivo models are living animals used 

to study the effects of interventions or diseases. In 

contrast, ex-vivo models involve animal tissues or 

organs removed from the body and studied outside 

their natural environment 
4
. This article will 

explore examples of ex-vivo and in-vivo animal 

model correlation. 
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In-vivo animal models involve studying a process 

or condition within a living organism. This can 

include studying the effects of a drug on an 

animal's behavior or the progression of a disease in 

an animal over time. In-vivo models investigate the 

biological processes that occur within the whole 

organism. They are often used to test the safety and 

efficacy of drugs before they are tested in humans 
5
. Ex-vivo animal models, on the other hand, 

involve studying biological processes outside of a 

living organism, typically in isolated tissues or 

cells. Ex-vivo models are often used to investigate 

specific cellular or molecular mechanisms and can 

be more controlled and precise than In-vivo models 
6
. 

The correlation between Ex-vivo and In-vivo animal 

models is essential because the results obtained 

from these models can complement each other and 

provide a more comprehensive understanding of 

the biological processes being studied 
7
. For 

example, ex-vivo models can investigate specific 

molecular mechanisms underlying disease. In 

contrast, in-vivo models can be used to study the 

overall progression of the disease within a living 

organism. Combining these two approaches can 

provide a complete understanding of the disease 

and its underlying mechanisms, ultimately leading 

to better treatments and therapies. 

Basics Involved in Ocular In-vivo Studies: In-

vivo studies use non-invasive imaging techniques to 

examine the eye. The most common animal models 

used in ocular in-vivo studies are rabbits, rats, and 

mice. These animals have similar eye anatomy to 

humans and can be bred and maintained in a 

controlled environment 
8
. Optical coherence 

tomography (OCT) is a commonly used technique 

that uses light waves to capture images of the eye's 

internal structures. OCT can provide detailed 

information on the retina, optic nerve, and other 

ocular structures 
9
. Other in-vivo techniques include 

fundus photography, which captures retina images, 

and electroretinography (ERG), which measures 

the retina's electrical response to light. 

Basics Involved in Ocular Ex-vivo Studies: Ex-

vivo ocular studies are a type of research that 

involves the study of living tissue that has been 

removed from the body. This type of study can be 

used to investigate the effects of different 

treatments or conditions on the eye without the 

need to perform surgery on a living animal. This 

involves the removal of the eye, which allows for a 

more detailed analysis of its structures 
10

. One 

standard method is to remove the eye from the 

body and place it in a special chamber that 

maintains the temperature and humidity of the eye. 

The eye can then be studied under a microscope or 

exposed to different treatments or conditions. 

Histological analysis is commonly used to examine 

the cellular and tissue-level changes in ocular 

diseases
11

. This involves slicing the eye into thin 

sections and staining the tissue to highlight specific 

structures. Electron microscopy is another 

technique used in Ex-vivo studies to visualize the 

ultra structure of ocular tissues 
12

. Another method 

of performing an Ex-vivo ocular study is to use a 

tissue culture. In this type of study, cells from the 

eye are grown in a laboratory dish. The cells can 

then be studied under a microscope or exposed to 

different treatments or conditions. 

Correlating In-vivo and Ex-vivo Studies: 

Correlating the results of In-vivo and Ex-vivo 

studies can provide a more comprehensive 

understanding of ocular diseases. For example, In-

vivo imaging techniques can detect changes in the 

eye's structure and function over time 
13

. Ex-vivo 

studies can confirm these changes and provide a 

more detailed analysis of the cellular and tissue-

level changes. 

In a study on glaucoma, In-vivo OCT imaging was 

used to identify changes in the optic nerve head 

over time 
14

. Ex-vivo histological analysis was then 

used to confirm these changes and provide a more 

detailed understanding of the cellular and tissue-

level changes that occur in glaucoma. 

Correlation between ex-vivo and in-vivo models Ex-

vivo models are advantageous as they allow for a 

controlled environment where specific cells or 

tissues can be manipulated without interfering with 

other bodily functions 
2
. The isolated tissues or 

cells can be studied in a way impossible in living 

animals. Ex-vivo models also provide a faster and 

cheaper alternative to in-vivo models, allowing for 

preliminary testing before in-vivo studies. 

However, ex-vivo models only partially reflect the 

complexity of in-vivo models, as they lack the 

influence of the immune system, surrounding 
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tissues, and overall physiological processes. In-vivo 

models are advantageous as they provide a more 

realistic representation of the effects of 

interventions in living organisms 
15-16

. In-vivo 

models evaluate the safety, efficacy, and toxicity of 

new drugs or interventions. In-vivo models also 

evaluate the pharmacokinetics and 

pharmacodynamics of drugs and their metabolites. 

The correlation between ex-vivo and in-vivo models 

is essential to ensure that results obtained from 

animal studies are reliable and translate to humans 
17

.  

It is necessary to use both models to evaluate the 

pharmacokinetics, pharmacodynamics, and toxicity 

of drugs and their metabolites. It is also essential to 

ensure that the Ex-vivo models used are relevant to 

the In-vivo models used. 

Common Examples of Ex-vivo and In-vivo 

Model Correlation: Ex-vivo and In-vivo model 

correlation has been studied in various fields of 

research.  

Some Ocular Ex-vivo Models are:  

Corneal Drug Delivery: Ex-vivo corneal drug 

delivery models are used to study the transport of 

drugs across the cornea. This information can be 

used to design more effective drug delivery 

systems with fewer side effects 
18

. 

Retinal Degeneration: Ex-vivo retinal 

degeneration models are used to study the 

progression of retinal diseases. This information 

can be used to develop new treatments for these 

diseases 
19

. 

Diabetic Retinopathy: Ex-vivo diabetic 

retinopathy models are used to study the effects of 

diabetes on the retina. This information can be used 

to develop new treatments for diabetic retinopathy 
20

. 

Some Ocular In-vivo Models are: 

Ocular Drug Delivery: In-vivo ocular drug 

delivery models are used to test the efficacy and 

safety of new drug delivery systems. This 

information can bring new drugs to market more 

quickly and efficiently 
21

. 

Retinal Imaging: In-vivo retinal imaging 

diagnoses and monitors retinal diseases.  

This information can be used to provide early 

intervention and improve patient outcomes. 

Glaucoma: In-vivo glaucoma models are used to 

study the progression of glaucoma. This 

information can be used to develop new treatments 

for this disease 
22

. 

Ex-vivo models have been used to study drug 

resistance, efficacy, and the mechanisms of action 

of drugs used in ocular disease 
23

. In-vivo models 

have evaluated new drugs' safety, efficacy, and 

toxicity. A study published in the journal 

"Ophthalmology" 2004 investigated the In-vitro 

and Ex-vivo ocular drug delivery of loteprednol 

etabonate 
24

.  

The study found that there was a good correlation 

between the in-vitro and Ex-vivo drug release 

profiles of loteprednol etabonate. This means that 

loteprednol etabonate's in vitro release profiles can 

be used to predict its In-vivo release profile. This 

significant correlation allows for the development 

more effective and efficient ophthalmic 

formulations of loteprednol etabonate. It also 

provides a more accurate prediction of the 

therapeutic effects of loteprednol etabonate. Here 

are some additional details about the In-vitro and 

Ex-vivo studies conducted on loteprednol 

etabonate: In-vitro drug release testing was 

conducted using Franz diffusion cells. Ex-vivo 

transcorneal drug permeation studies were 

conducted using rabbit corneas. The results of these 

studies showed that there was a good correlation 

between the In-vitro and Ex-vivo drug release 

profiles of loteprednol etabonate. This means that 

loteprednol etabonate's in-vitro release profiles can 

be used to predict its In-vivo release profile. This 

significant correlation allows for the development 

more effective and efficient ophthalmic 

formulations of loteprednol etabonate. It also 

provides a more accurate prediction of the 

therapeutic effects of loteprednol etabonate. 

Give the History of In-vivo and Ex-vivo Ocular 

Study Correlation: The study of the eye has a 

long and fascinating history, dating back to ancient 

times when the Greeks and Romans made 

observations about the structure and function of the 

eye 
25

. However, the correlation between In-vivo 

and Ex-vivo ocular studies is more recent. The 
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correlation between in-vivo and ex-vivo ocular 

studies became an important area of research in the 

20th century with the development of new 

technologies allowed for more detailed 

examination of the eye. One critical development 

was the use of electron microscopy, which enabled 

researchers to examine the cellular and subcellular 

structure of the eye in much greater detail than was 

possible with traditional light microscopy 
14, 26

. 

This led to a better understanding of the cellular 

processes involved in ocular disease and the 

development of new treatments. Another important 

development was the use of animal models to study 

ocular disease. Using animal models, researchers 

could conduct In-vivo studies that closely 

mimicked the human eye, allowing for a better 

understanding of disease processes and new 

treatments. Ex-vivo studies also played a vital role 

in the development of new treatments for ocular 

disease. By examining tissue samples, researchers 

were able to identify the cellular processes 

involved in disease and develop targeted treatments 

that could be administered directly to the affected 

area. Today, the correlation between In-vivo and 

Ex-vivo ocular studies continues to be an important 

area of research as new technologies and treatment 

options are developed to address the many complex 

diseases and conditions that affect the eye 
2, 27

. 

Advantages of Ex-vivo and In-vivo Animal 

Model Correlation: Each model type has 

advantages and limitations, and correlating data can 

provide a more comprehensive understanding of 

the disease or treatment under investigation
28,29,30

. 

TABLE 1: ADVANTAGES OF EX-VIVO AND IN-VIVO ANIMAL MODEL CORRELATION 

Advantages of Ex-vivo models Advantages of In-vivo models 

Greater control over experimental conditions, such as the 

concentration of drugs or growth factors administered to the 

cells or tissues 

The ability to study the complex interactions between 

different organs and systems in a living organism can provide 

a more realistic representation of the disease or treatment 

The ability to study specific cells or tissues in isolation, 

without interference from other biological factors 

The potential to observe the long-term effects of treatments, 

such as the development of resistance or side effects 

It reduced ethical concerns and costs associated with animal 

use 

The ability to evaluate the safety and efficacy of treatments 

more comprehensively 

Ex-vivo methods are less expensive and time-consuming 

than In-vivo methods 

In-vivo methods are more realistic than Ex-vivo methods 

because they allow researchers to study the effects of drugs in 

the context of a living organism 

Ex-vivo methods are also easier to control than In-vivo 

methods, which makes it easier to interpret the results of 

experiments 

In-vivo methods can also be used to study the effects of drugs 

on the entire organism, including the immune, cardiovascular, 

and central nervous systems 

Ex-vivo methods are also less ethically problematic than In-

vivo methods because they do not involve using living 

animals or humans 

In-vivo methods are also more sensitive than Ex-vivo methods, 

which means they can detect more minor changes in the 

effects of drugs 
 

By correlating data from Ex-vivo and In-vivo 

models, researchers can better understand the 

disease or treatment being studied. For example, 

they may observe a specific drug having a 

beneficial effect on cells in an Ex-vivo model but 

also see that the same drug has a toxic impact on 

specific organs in an In-vivo model. Such findings 

can guide the development of more effective and 

safe treatments. 

Disadvantages of Ex-vivo and In-vivo animal 

Model Correlation: Some individual 

disadvantages 
31, 32, 16

. 

TABLE 2: DISADVANTAGES OF EX-VIVO AND IN-VIVO ANIMAL MODEL CORRELATION 

Disadvantages of Ex-vivo models Disadvantages of In-vivo models 

Ex-vivo methods are less realistic than In-vivo methods 

because they need to allow researchers to study the effects of 

drugs in the context of a living organism 

In-vivo methods are more expensive and time-consuming 

than Ex-vivo methods 

Ex-vivo methods can also be less sensitive than In-

vivomethods, which means that they may not be able to detect 

more minor changes in the effects of drugs 

In-vivo methods can also be more challenging to control, 

making it difficult to interpret the results of experiments 

Ex-vivo methods can also be fewer representatives of the 

effects of drugs in humans than In-vivo methods because they 

are typically conducted on animal tissues 

In-vivo methods can also be more ethically problematic than 

Ex-vivo methods because they involve the use of living 

animals or humans 
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Ex-vivo and In-vivo animal models are widely used 

in scientific research to study diseases and test new 

treatments. However, there are some disadvantages 

to correlating the results obtained from these two 

types of models 
21, 16, 8

: 

Differences in the Environment: Ex-vivo studies 

are conducted in-vitro, outside a living organism, 

while In-vivo studies are completed within a living 

organism. This difference in the environment can 

lead to differences in results and limits the direct 

correlation between the two models 
33

. 

Differences in Biological Complexity: Ex-vivo 

models typically involve isolated cells or tissues, 

while In-vivo models involve complex biological 

systems with multiple interacting components. 

Therefore, it can be difficult to generalize findings 

from an Ex-vivo model to an In-vivo model 
4
. 

Ethical Concerns: Animal models are often used 

in In-vivo studies, and there are ethical concerns 

about the use of animals in scientific research. 

Using Ex-vivo models can reduce the need for 

animal models, but it may only be possible to 

partially replace them in some research
34

. 

Cost and Feasibility: In-vivo studies can be more 

expensive and time-consuming than Ex-vivo studies 

and may require specialized equipment and 

facilities. Therefore, it may not be feasible to 

conduct both types of studies for every research 

question
 35

. 

Limited Applicability to Humans: Animal 

models may only sometimes accurately represent 

human biology or disease, which can limit the 

relevance of findings from animal models to human 

health. This can also affect the correlation between 

Ex-vivo and In-vivo models 
20

. While Ex-vivo and 

In-vivo models are valuable tools in scientific 

research, their differences and limitations can affect 

the correlation between their results. Therefore, 

researchers should carefully consider the 

advantages and disadvantages of each model when 

designing their studies. 

Give Brief Information on Current Ocular 

Study Ex-vivo Models: One type of Ex-vivo model 

is the corneal model, which is often used to study 

the transport of drugs across the cornea. In this 

model, a cornea is excised from an animal or 

human eye and mounted in a chamber to be 

perfused with a solution containing the drug of 

interest. The amount of drug that penetrates the 

cornea can then be measured and used to determine 

its effectiveness 
36

. 

Another type of Ex-vivo model is the retinal explant 

model, which involves the removal of the retina 

from an animal or human eye and its placement in a 

culture dish 
37

. This model is useful for studying 

retinal function and the effects of drugs or other 

treatments on the retina. 

Finally, lens explant models can be used to study 

the formation and function of the lens. In these 

models, lenses are removed from animal or human 

eyes and cultured in-vitro, allowing researchers to 

learn the development and function of the lens in a 

controlled environment. 

Overall, Ex-vivo models provide a valuable tool for 

ocular research, allowing researchers to study the 

structure and function of ocular tissues and test the 

efficacy of potential treatments in a controlled 

laboratory setting. 

Give Brief Information on Current Ocular 

Study In-vivo Models: In-vivo models are studies 

conducted on living organisms, such as animals, to 

understand various biological processes and 

diseases. In the context of ocular research, In-vivo 

models are used to study various eye diseases' 

physiology, pathogenesis, and treatment. 

Currently, there are several In-vivo models being 

used in ocular research. One such model is the 

mouse model, widely used for studying retinal 

diseases such as age-related macular degeneration, 

diabetic retinopathy, and retinal detachment. Other 

In-vivo models include the rat, rabbit, and zebrafish 

models, each with unique advantages for specific 

types of research 
19, 20

. 

In-vivo models can be used to evaluate the efficacy 

and safety of various ocular drugs and therapeutic 

interventions. They can also be used to study the 

underlying mechanisms of diseases and to test new 

treatments for ocular disorders. In addition to these 

models, recent advancements in stem cell research 

have led to the development of new In-vivo models, 

such as humanized mouse models, that can be used 

to study human eye diseases and test potential 
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therapies. Overall, In-vivo models are essential 

tools in ocular research, and they continue to play a 

critical role in advancing our understanding of eye 

diseases and developing new treatments. 

Ocular Model: Ocular drug delivery is challenging 

due to the eye's unique anatomical and 

physiological barriers. Various animal models are 

used to evaluate the efficacy and safety of ocular 

formulations before clinical trials. This review 

article will discuss In-vivo and Ex-vivo animal 

models used to develop ocular formulations. 

In-vivo Animal Models: In-vivo animal models 

involve the administration of the formulation 

directly into the eye of live animals. These models 

provide a reliable and practical way to evaluate the 

safety and efficacy of ocular formulations. The 

commonly used In-vivo animal models are rabbits, 

rats, mice, and guinea pigs. 

TABLE 3:  VARIOUS ANIMAL MODELS USED FOR IN-VIVO STUDY 

In-vivo animal models Description about model 

Rabbit Model: 

 

The rabbit model is the most commonly used In-vivo animal model for 

ocular formulations. The rabbit eye is similar to the human eye, making 

it an ideal model for evaluating the ocular drug delivery system. The 

rabbit model is used to study corneal permeability, ocular irritation, 

pharmacokinetics, and toxicity of ocular formulations. The rabbit model 

is preferred due to its large eye size, which facilitates easy formulation 

administration, and its similarity to the human eye
38

 

Rat Model: 

 

The rat model is used to evaluate the pharmacokinetics of ocular 

formulations due to the availability of various rat-specific ocular tools 

and techniques. The rat eye is smaller than the rabbit eye, but it is still 

helpful for studying ocular drug delivery. The rat model evaluates the 

formulations' ocular irritation and corneal permeability 
39

 

Mice Model: 

 

The mouse model is used to evaluate the efficacy of ocular formulations 

due to the availability of various genetic tools and techniques. The 

mouse model is used to study corneal wound healing, inflammation, and 

neovascularization
40

 

Guinea Pig Model: 

 

The guinea pig model is used to evaluate the ocular toxicity of 

formulations. The guinea pig model is preferred for ocular toxicity 

studies due to the similarity between the guinea pig and human ocular 

surface epithelial cells
41

 

 

Ex-vivo Animal Models: Ex-vivo animal models 

involve animal eyes or corneas removed from the 

animal and placed in culture media. These models 

provide a cost-effective and ethical alternative to 

In-vivo models. The commonly used Ex-vivo 

animal models are bovine, porcine, and rabbit 

corneas. 
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TABLE 4: VARIOUS ANIMAL MODELS USED FOR EX-VIVO STUDY 

Ex-vivo animal models Description about model 

Bovine Cornea Model: 

 

The bovine cornea model is used to evaluate the permeability of formulations due to the similarity 

between bovine and human corneal stroma
42

 

Porcine Cornea Model: 

 

The porcine cornea model is used to evaluate formulations' drug absorption and distribution due to 

the similarity between porcine and human corneal epithelium
43

 

Rabbit Cornea Model: 

 

The rabbit cornea model evaluates formulations' drug permeability and toxicity due to the 

similarity between rabbit and human corneal endothelium
44

 

 

Give the Current status of In-vivo and Ex-vivo 

Ocular Evaluation: In-vivo and Ex-vivo ocular 

evaluations are ongoing areas of research and 

development in the field of ophthalmology. In-vivo 

evaluation refers to assessing the eye while still 

within the living organism. In contrast, Ex-vivo 

evaluation involves analyzing the eye after it has 

been removed from the body. 

In-vivo evaluation techniques include clinical 

assessments, such as visual acuity testing, 

ophthalmoscopy, and tonometry, which 

ophthalmologists routinely perform to diagnose and 

monitor various eye conditions. More advanced In-

vivo techniques, such as optical coherence 

tomography (OCT), confocal microscopy, and 

adaptive optics, allow for high-resolution imaging 

of the eye's structures and can provide detailed 

information about ocular diseases and their 

progression 
14, 42

. 

Ex-vivo evaluation involves the analysis of ocular 

tissues and cells that have been removed from the 

body, typically during surgical procedures. This 

allows for a detailed examination of the cellular 

and molecular components of the eye, as well as 

the development and testing of new diagnostic and 

therapeutic approaches. Ex-vivo techniques include 

histological analysis, immunohistochemistry, gene 

expression analysis, and proteomics. 

Overall, both In-vivo and Ex-vivo ocular evaluation 

techniques constantly evolve and improve, enabling 

ophthalmologists and researchers to understand 

ocular diseases better and develop new treatments 

and therapies. 

RESULT AND DISCUSSION: The review article 

discusses using In-vivo and Ex-vivo methods in 

pharmacological research. In-vivo methods involve 

testing drugs and other treatments in living animals, 

while Ex-vivo methods involve testing them in cells 

or tissues removed from the body. It focuses on the 

advantages and disadvantages of both In-vivo and 

Ex-vivo methods. In-vivo methods are more 

realistic than Ex-vivo but are more expensive and 

time-consuming. Ex-vivo methods are less realistic 

than In-vivo methods but are less costly and time-

consuming. 

The review article also discusses the ethical 

considerations of using animals in research. The 

authors argue that the use of animals in research is 

justified when it is done humanely and is likely to 

lead to the development of new treatments that will 

benefit human health. The review article concludes 

by discussing the future of pharmacological 

research. The authors argue that using In-vivo and 

Ex-vivo methods in combination with technological 

advances will lead to the developing of new and 

more effective treatments for a wide range of 

diseases. Here are some additional thoughts on the 

use of In-vivo and Ex-vivo methods in 

pharmacological research:  

In-vivo methods are more realistic than Ex-vivo 

because they allow researchers to study the effects 

of drugs and other treatments in the context of the 

whole organism. This is important because the 

body is a complex system, and the effects of a drug 

or treatment can be influenced by a number of 

factors, including the age, sex, and health of the 

individual. 

Ex-vivo methods are less realistic than In-vivo 

methods but are also less expensive and time-

consuming. This makes them a valuable tool for 

screening potential drugs and treatments. Ex-vivo 

methods can also be used to study drugs' 

mechanisms of action and optimize their dosage. 

The use of animals in research is a complex issue 

with ethical considerations. The authors of the 

review article argue that the use of animals in 

research is justified when it is done humanely and 

is likely to lead to the development of new 

treatments that will benefit human health. 
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The use of In-vivo and Ex-vivo methods, combined 

with technological advances, will lead to the 

development of new and more effective treatments 

for a wide range of diseases. 

The review article concludes that In-vivo and Ex-

vivo methods can be used together to improve the 

efficiency and effectiveness of pharmacological 

research. In-vivo methods can identify potential 

drugs and treatments, while Ex-vivo methods can 

be used to study their mechanism of action and 

optimize their dosage.  

CONCLUSION: In conclusion, Ex-vivo and In-

vivo animal models have been used extensively in 

biomedical research to study various diseases and 

conditions. Using both models, researchers can 

better understand the molecular mechanisms 

underlying these diseases and identify potential 

therapeutic targets. The examples discussed in this 

article demonstrate the importance of using both 

In-vivo and Ex-vivo models in biomedical research 

and the potential for correlation. 

In-vivo and Ex-vivo animal models provide a 

reliable and practical way to evaluate the safety and 

efficacy of ocular formulations. The choice of 

animal model depends on the specific research 

question and the type of ocular formulation being 

evaluated. The selection of the appropriate animal 

model is critical for the development of safe and 

effective ocular formulations. 
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