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Peptidomimetics: Redefining Drug 
Design for Enhanced Therapeutics

Introduction
Peptidomimetics are synthetic molecules designed to mimic the structure and function 
of natural peptides while overcoming their limitations, such as poor stability, rapid 
degradation, and low bioavailability. By retaining key pharmacophoric elements, 
peptidomimetics can interact selectively with biological targets, including enzymes, 
receptors, and protein–protein interfaces. This class of compounds has become 
increasingly important in drug discovery, offering the potential for highly specific, potent, 
and durable therapeutic agents across multiple disease areas [1-5].

Discussion
The development of peptidomimetics combines insights from peptide chemistry, structural 
biology, and medicinal chemistry. By modifying peptide backbones, incorporating 
non-natural amino acids, cyclization, or introducing constrained scaffolds, researchers 
can enhance metabolic stability, improve membrane permeability, and optimize target 
binding. These modifications allow peptidomimetics to maintain biological activity while 
overcoming the pharmacokinetic challenges associated with natural peptides.

Peptidomimetics are particularly valuable in targeting protein–protein interactions, 
which are often “undruggable” by small molecules. Their larger surface area and structural 
flexibility enable precise recognition of binding interfaces, making them effective 
modulators of signaling pathways, transcription factors, and immune checkpoints. 
Additionally, peptidomimetics have demonstrated efficacy in enzyme inhibition, receptor 
modulation, and antimicrobial activity.

Advances in computational modeling and high-throughput screening have accelerated the 
design and optimization of peptidomimetics. Structure-based design allows prediction of 
critical interactions, facilitating the creation of molecules with high affinity and selectivity. 
Cyclization strategies, including stapled peptides and macrocyclic scaffolds, further 
enhance stability and cellular uptake, expanding the therapeutic potential of this class.

Despite their advantages, challenges remain. Peptidomimetics can be synthetically 
complex, and their large size may affect oral bioavailability. Delivery methods, including 
nanoparticle formulations or conjugation to cell-penetrating peptides, are often required 
to achieve effective in vivo activity. Ongoing research is focused on overcoming these 
limitations while maintaining potency and specificity.

Conclusion
Peptidomimetics represent a versatile and powerful class of therapeutics, bridging the gap 
between small molecules and biologics. By mimicking natural peptides with enhanced 
stability and pharmacokinetic properties, they offer precise modulation of challenging 
targets and signaling pathways. With advances in chemical design, computational 
modeling, and delivery technologies, peptidomimetics are poised to play a transformative 
role in drug discovery, providing innovative solutions for oncology, infectious diseases, 
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metabolic disorders, and beyond.

References 
1.	 Kosoglou T, Statkevich P, Johnson-Levonas AO, Paolini 

JF, Bergman AJ, et al. (2005) Ezetimibe: a review of its 
metabolism, pharmacokinetics and drug interactions. 
Clin Pharmacokinet 44: 467-94. 

2.	 Phan BA, Dayspring TD, Toth PP (2012) Ezetimibe 
therapy: mechanism of action and clinical update. Vasc 
Health Risk Manag 8:415-27. 

3.	 Parthiban C (2022) RP-HPLC Method Development 

and Validation for the Simultaneous Estimation of 
Bempedoic Acid and Ezetimibe in Pharmaceutical 
Dosage Form. IJPPR: December 26: 1.

4.	 Jain (2022) Development and Validation of Novel 
RP-HPLC Method for the Simultaneous Estimation 
of Ezetimibe and Bempedoic Acid in a Tablet dosage 
Form. IJPSR 13: 4680-4685.

5.	 Kasa, Satla (2022) Validated method for the 
simultaneous estimation of Bempedoic acid and 
Ezetimibe in bulk and tablet formulation by RP-HPLC 
method. World J Pharm Sci 10: 33-41.

https://www.google.com/search?q=Ezetimibe%3A+a+review+of+its+metabolism%2C+pharmacokinetics+and+drug+interactions&sca_esv=87522dea2824ff52&sxsrf=ADLYWIKCvUE_qwHVVAGqaO_toJFK1MPmNw%3A1715077066577&ei=yv85ZobnItDn4-EPlL6AuAM&ved=0ahUKEwiG9ML6p_uFAxXQ8zgGHRQfADcQ4dUDCBE&uact=5&oq=Ezetimibe%3A+a+review+of+its+metabolism%2C+pharmacokinetics+and+drug+interactions&gs_lp=Egxnd3Mtd2l6LXNlcnAiTUV6ZXRpbWliZTogYSByZXZpZXcgb2YgaXRzIG1ldGFib2xpc20sIHBoYXJtYWNva2luZXRpY3MgYW5kIGRydWcgaW50ZXJhY3Rpb25zSABQAFgAcAB4AJABAJgBAKFILENAME
https://www.google.com/search?q=Ezetimibe%3A+a+review+of+its+metabolism%2C+pharmacokinetics+and+drug+interactions&sca_esv=87522dea2824ff52&sxsrf=ADLYWIKCvUE_qwHVVAGqaO_toJFK1MPmNw%3A1715077066577&ei=yv85ZobnItDn4-EPlL6AuAM&ved=0ahUKEwiG9ML6p_uFAxXQ8zgGHRQfADcQ4dUDCBE&uact=5&oq=Ezetimibe%3A+a+review+of+its+metabolism%2C+pharmacokinetics+and+drug+interactions&gs_lp=Egxnd3Mtd2l6LXNlcnAiTUV6ZXRpbWliZTogYSByZXZpZXcgb2YgaXRzIG1ldGFib2xpc20sIHBoYXJtYWNva2luZXRpY3MgYW5kIGRydWcgaW50ZXJhY3Rpb25zSABQAFgAcAB4AJABAJgBAKFILENAME
https://www.google.com/search?q=Ezetimibe+therapy%3A+mechanism+of+action+and+clinical+update&sca_esv=87522dea2824ff52&sxsrf=ADLYWILRglCbOaLMWAkLstFS5_i5KdwidA%3A1715076997019&ei=hf85ZsNa_Yfj4Q_A_ZW4Cg&ved=0ahUKEwiDsa3Zp_uFAxX9wzgGHcB-BacQ4dUDCBE&uact=5&oq=Ezetimibe+therapy%3A+mechanism+of+action+and+clinical+update&gs_lp=Egxnd3Mtd2l6LXNlcnAiOkV6ZXRpbWliZSB0aGVyYXB5OiBtZWNoYW5pc20gb2YgYWN0aW9uIGFuZCBjbGluaWNhbCB1cGRhdGVIAFAAWABwAHgAkAEAmAEAoAEAqgEAuAEDyAEA-AEC-AEBmAIAoAIAmAMAkgcAoAcA&sclient=gws-wiz-serp
https://www.google.com/search?q=Ezetimibe+therapy%3A+mechanism+of+action+and+clinical+update&sca_esv=87522dea2824ff52&sxsrf=ADLYWILRglCbOaLMWAkLstFS5_i5KdwidA%3A1715076997019&ei=hf85ZsNa_Yfj4Q_A_ZW4Cg&ved=0ahUKEwiDsa3Zp_uFAxX9wzgGHcB-BacQ4dUDCBE&uact=5&oq=Ezetimibe+therapy%3A+mechanism+of+action+and+clinical+update&gs_lp=Egxnd3Mtd2l6LXNlcnAiOkV6ZXRpbWliZSB0aGVyYXB5OiBtZWNoYW5pc20gb2YgYWN0aW9uIGFuZCBjbGluaWNhbCB1cGRhdGVIAFAAWABwAHgAkAEAmAEAoAEAqgEAuAEDyAEA-AEC-AEBmAIAoAIAmAMAkgcAoAcA&sclient=gws-wiz-serp
https://www.google.com/search?q=RP-HPLC+Method+Development+and+Validation+for+the+Simultaneous+Estimation+of+Bempedoic+Acid+and+Ezetimibe+in+Pharmaceutical+Dosage+Form&sca_esv=87522dea2824ff52&sxsrf=ADLYWIL_8RiY7kXPw0PsmqGkeLssIAPkAA%3A1715076897835&ei=If85ZrnCMv2c4-EP8cG-wAU&ved=0ahUKEwj51oeqp_uFAxV9zjgGHfGgD1gQ4dUDCBE&uact=5&oq=RP-HPLC+Method+Development+and+Validation+for+the+Simultaneous+Estimation+of+Bempedoic+Acid+and+Ezetimibe+in+Pharmaceutical+Dosage+Form&gs_lp=Egxnd3Mtd2l6LXNlcnAihwFSUC1IUExDIE1ldGFILENAME
https://www.google.com/search?q=RP-HPLC+Method+Development+and+Validation+for+the+Simultaneous+Estimation+of+Bempedoic+Acid+and+Ezetimibe+in+Pharmaceutical+Dosage+Form&sca_esv=87522dea2824ff52&sxsrf=ADLYWIL_8RiY7kXPw0PsmqGkeLssIAPkAA%3A1715076897835&ei=If85ZrnCMv2c4-EP8cG-wAU&ved=0ahUKEwj51oeqp_uFAxV9zjgGHfGgD1gQ4dUDCBE&uact=5&oq=RP-HPLC+Method+Development+and+Validation+for+the+Simultaneous+Estimation+of+Bempedoic+Acid+and+Ezetimibe+in+Pharmaceutical+Dosage+Form&gs_lp=Egxnd3Mtd2l6LXNlcnAihwFSUC1IUExDIE1ldGFILENAME
https://www.google.com/search?q=RP-HPLC+Method+Development+and+Validation+for+the+Simultaneous+Estimation+of+Bempedoic+Acid+and+Ezetimibe+in+Pharmaceutical+Dosage+Form&sca_esv=87522dea2824ff52&sxsrf=ADLYWIL_8RiY7kXPw0PsmqGkeLssIAPkAA%3A1715076897835&ei=If85ZrnCMv2c4-EP8cG-wAU&ved=0ahUKEwj51oeqp_uFAxV9zjgGHfGgD1gQ4dUDCBE&uact=5&oq=RP-HPLC+Method+Development+and+Validation+for+the+Simultaneous+Estimation+of+Bempedoic+Acid+and+Ezetimibe+in+Pharmaceutical+Dosage+Form&gs_lp=Egxnd3Mtd2l6LXNlcnAihwFSUC1IUExDIE1ldGFILENAME
https://www.google.com/search?q=RP-HPLC+Method+Development+and+Validation+for+the+Simultaneous+Estimation+of+Bempedoic+Acid+and+Ezetimibe+in+Pharmaceutical+Dosage+Form&sca_esv=87522dea2824ff52&sxsrf=ADLYWIL_8RiY7kXPw0PsmqGkeLssIAPkAA%3A1715076897835&ei=If85ZrnCMv2c4-EP8cG-wAU&ved=0ahUKEwj51oeqp_uFAxV9zjgGHfGgD1gQ4dUDCBE&uact=5&oq=RP-HPLC+Method+Development+and+Validation+for+the+Simultaneous+Estimation+of+Bempedoic+Acid+and+Ezetimibe+in+Pharmaceutical+Dosage+Form&gs_lp=Egxnd3Mtd2l6LXNlcnAihwFSUC1IUExDIE1ldGFILENAME
https://www.google.com/search?q=Development+and+Validation+of+Novel+RP-HPLC+Method+for+the+Simultaneous+Estimation+of+Ezetimibe+and+Bempedoic+Acid+in+a+Tablet+dosage+Form&sca_esv=87522dea2824ff52&sxsrf=ADLYWIKTx8FwmBwozRgmOsG0EVi8xU3GYg%3A1715076847611&ei=7_45Zrb2JJ_p4-EP8ou8UA&ved=0ahUKEwj2qY6Sp_uFAxWf9DgGHfIFDwoQ4dUDCBE&uact=5&oq=Development+and+Validation+of+Novel+RP-HPLC+Method+for+the+Simultaneous+Estimation+of+Ezetimibe+and+Bempedoic+Acid+in+a+Tablet+dosage+Form&gs_lp=Egxnd3Mtd2l6LXNlcnAiigFEZXZlbG9wbFILENAME
https://www.google.com/search?q=Development+and+Validation+of+Novel+RP-HPLC+Method+for+the+Simultaneous+Estimation+of+Ezetimibe+and+Bempedoic+Acid+in+a+Tablet+dosage+Form&sca_esv=87522dea2824ff52&sxsrf=ADLYWIKTx8FwmBwozRgmOsG0EVi8xU3GYg%3A1715076847611&ei=7_45Zrb2JJ_p4-EP8ou8UA&ved=0ahUKEwj2qY6Sp_uFAxWf9DgGHfIFDwoQ4dUDCBE&uact=5&oq=Development+and+Validation+of+Novel+RP-HPLC+Method+for+the+Simultaneous+Estimation+of+Ezetimibe+and+Bempedoic+Acid+in+a+Tablet+dosage+Form&gs_lp=Egxnd3Mtd2l6LXNlcnAiigFEZXZlbG9wbFILENAME
https://www.google.com/search?q=Development+and+Validation+of+Novel+RP-HPLC+Method+for+the+Simultaneous+Estimation+of+Ezetimibe+and+Bempedoic+Acid+in+a+Tablet+dosage+Form&sca_esv=87522dea2824ff52&sxsrf=ADLYWIKTx8FwmBwozRgmOsG0EVi8xU3GYg%3A1715076847611&ei=7_45Zrb2JJ_p4-EP8ou8UA&ved=0ahUKEwj2qY6Sp_uFAxWf9DgGHfIFDwoQ4dUDCBE&uact=5&oq=Development+and+Validation+of+Novel+RP-HPLC+Method+for+the+Simultaneous+Estimation+of+Ezetimibe+and+Bempedoic+Acid+in+a+Tablet+dosage+Form&gs_lp=Egxnd3Mtd2l6LXNlcnAiigFEZXZlbG9wbFILENAME
https://www.google.com/search?q=Development+and+Validation+of+Novel+RP-HPLC+Method+for+the+Simultaneous+Estimation+of+Ezetimibe+and+Bempedoic+Acid+in+a+Tablet+dosage+Form&sca_esv=87522dea2824ff52&sxsrf=ADLYWIKTx8FwmBwozRgmOsG0EVi8xU3GYg%3A1715076847611&ei=7_45Zrb2JJ_p4-EP8ou8UA&ved=0ahUKEwj2qY6Sp_uFAxWf9DgGHfIFDwoQ4dUDCBE&uact=5&oq=Development+and+Validation+of+Novel+RP-HPLC+Method+for+the+Simultaneous+Estimation+of+Ezetimibe+and+Bempedoic+Acid+in+a+Tablet+dosage+Form&gs_lp=Egxnd3Mtd2l6LXNlcnAiigFEZXZlbG9wbFILENAME
https://www.google.com/search?q=Validated+method+for+the+simultaneous+estimation+of+Bempedoic+acid+and+Ezetimibe+in+bulk+and+tablet+formulation+by+RP-HPLC+method&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJ5JlWmvi_zQBhBdGEKlXqd9pd5Iw%3A1715076807660&ei=x_45ZvbkJ9fb4-EPpI2D6Ag&ved=0ahUKEwi25If_pvuFAxXX7TgGHaTGAI0Q4dUDCBE&uact=5&oq=Validated+method+for+the+simultaneous+estimation+of+Bempedoic+acid+and+Ezetimibe+in+bulk+and+tablet+formulation+by+RP-HPLC+method&gs_lp=Egxnd3Mtd2l6LXNlcnAigQFWYWxpZGF0ZWQgbWV0aG9kIGZvciFILENAME
https://www.google.com/search?q=Validated+method+for+the+simultaneous+estimation+of+Bempedoic+acid+and+Ezetimibe+in+bulk+and+tablet+formulation+by+RP-HPLC+method&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJ5JlWmvi_zQBhBdGEKlXqd9pd5Iw%3A1715076807660&ei=x_45ZvbkJ9fb4-EPpI2D6Ag&ved=0ahUKEwi25If_pvuFAxXX7TgGHaTGAI0Q4dUDCBE&uact=5&oq=Validated+method+for+the+simultaneous+estimation+of+Bempedoic+acid+and+Ezetimibe+in+bulk+and+tablet+formulation+by+RP-HPLC+method&gs_lp=Egxnd3Mtd2l6LXNlcnAigQFWYWxpZGF0ZWQgbWV0aG9kIGZvciFILENAME
https://www.google.com/search?q=Validated+method+for+the+simultaneous+estimation+of+Bempedoic+acid+and+Ezetimibe+in+bulk+and+tablet+formulation+by+RP-HPLC+method&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJ5JlWmvi_zQBhBdGEKlXqd9pd5Iw%3A1715076807660&ei=x_45ZvbkJ9fb4-EPpI2D6Ag&ved=0ahUKEwi25If_pvuFAxXX7TgGHaTGAI0Q4dUDCBE&uact=5&oq=Validated+method+for+the+simultaneous+estimation+of+Bempedoic+acid+and+Ezetimibe+in+bulk+and+tablet+formulation+by+RP-HPLC+method&gs_lp=Egxnd3Mtd2l6LXNlcnAigQFWYWxpZGF0ZWQgbWV0aG9kIGZvciFILENAME
https://www.google.com/search?q=Validated+method+for+the+simultaneous+estimation+of+Bempedoic+acid+and+Ezetimibe+in+bulk+and+tablet+formulation+by+RP-HPLC+method&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJ5JlWmvi_zQBhBdGEKlXqd9pd5Iw%3A1715076807660&ei=x_45ZvbkJ9fb4-EPpI2D6Ag&ved=0ahUKEwi25If_pvuFAxXX7TgGHaTGAI0Q4dUDCBE&uact=5&oq=Validated+method+for+the+simultaneous+estimation+of+Bempedoic+acid+and+Ezetimibe+in+bulk+and+tablet+formulation+by+RP-HPLC+method&gs_lp=Egxnd3Mtd2l6LXNlcnAigQFWYWxpZGF0ZWQgbWV0aG9kIGZvciFILENAME

