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Veliparib for the treatment 
of solid malignancies

Rony R George, Rimisha Thomas, 
Anna Davice and Meby S Mathew

Abstract
Objective: Veliparib is a poly adenosine diphosphate ribose polymerase (PARP) −1 and−2 inhibitor with chemo-sensitizing

and anticancer activities that has shown promising results in early-phase trials. The aim of this comprehensive review is to
summarise the profile of veliparib and to provide an overview of its early clinical investigations.

Data Sources: Details of all the completed trials evaluating the profile of veliparib were identified from ClinicalTrials.gov with

the relevant keywords. Furthermore, databases such as Google Scholar and PubMed were searched using the National Clinical

Trial (NCT) number to retrieve publicationsof results not listed in the trial registry.
Data Summary: A total of 25 completed clinical trials indicating the use of veliparib in solid malignancieswere identified.The

results showed that veliparib is well tolerated, both as a single agent and in combination with standard chemotherapy doses.

Being a broad-spectrum potentiator of DNA-damaging agents and radiation, it has shown to improve the clinical outcomes,

particularly in solid tumors like ovarian cancer,breast cancer and lung cancer.

Conclusions: The results fromclinical trials indicate thatveliparib canbeanexcellent therapeutic strategy forBRCA mutation
associated cancers andtumors bearing deficiencies in theHR pathwayas well. Further studies establishing the dosing, sequence

of therapy, extended use and compatibility with various anti-cancer drugs are warranted to define its exact role in cancer

therapy.
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Introduction

With an increased understanding of the hall marks of

cancer, there has been an rise in the development of target-

defined antineoplastic agents. PARP is a family of proteins

that play a critical role in various cellular processes like cell

cycle regulation, transcription and DNA repair pathways.1

PARP inhibitors represent a new class of drugs that is

based on the concept of synthetic lethality and has

shown promising results in early phase trial.2 Veliparib,

which is an investigational oral PARP inhibitor with

chemosensitizing and antitumor activities is being

evaluated in clinical trials for multiple tumor types.3

Synthetic lethality is a phenomenon whereby cell death 

occurs as a result of concurrent disruption of multiple

genes, while a disruption in an individual gene is compat-

ible with cell survival. The discovery of synthetic lethal

interaction among PARP and BRCA1/2 was in 2005.2 In

the absence of either BRAC1 or BRAC2,PARP acts as

the only backup system that can sustain the cell. Therefore,

PARP inhibition has potentially lethal effects on the cell and

hence veliparib was found to be particularly useful in

tumors that harbour BRCA mutations.4

AbbVie, a global biopharmaceutical company received

FDA granted orphan drug designation for Veliparib for

the treatment of advanced squamous non-small cell lung

cancer in November 2016.

The aim of this review is to provide an insight into the

recent updates concerning the safety and efficacy of
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Carbazole is a heterocyclic nitrogen-containing chemical which has a versatile role in different fields of

research. It has a tricyclic structure with two six-membered benzene rings joined on each side with a

nitrogen-containing five-membered ring (sandwiched between two 6 membered rings). Carbazomycins

and murrayafoline A are two examples of naturally occurring medicinally active compounds that contain

the Carbazole ring. Compounds derived from carbazole ring are biologically potent having antitumour,

antibiotic, antiviral, anti-inflammatory and neuroprotective properties. The researches done in cancer

chemotherapy have suggested carbazole skeleton as a promising lead for cancer treatment. The strong

cytotoxic activity elicited by carbazole can be highlighted with its polycyclic and planar aromatic

structure. Topoisomerase 2 inhibition exerted by carbazole derived compounds can be employed for

developing novel anticancer agents which could replace the cardiotoxic top 2 poisons available in the

market.
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Cancer is the one of the most leading cause of death globally. Statistics by WHO shows that about 9.6

million deaths have been occurred in 2018. Although treatments are available for various type of cancers,

serious adverse effects are drawbacks of these therapies. Coumarins are one of the key compounds in

cancer therapy due to increased biological activity and less toxicity. They are commonly used for prostate

cancer, renal cell carcinoma and leukaemia. In this review, we have tried to review about the anti-cancer

activity of coumarin derivatives and synthesis of some of the derivatives from various research studies.

Keywords: cancer, coumarin derivatives, structure, synthesis, apoptosis

INTRODUCTION

Coumarins are benzopyrone derivatives having antitumor activity. They act by a variety of mechanisms such as

carbonic anhydrase inhibition, activation of cell apoptosis protein, inhibition of tumour angiogenesis, inhibition of

microtubule polymerization etc. (20) coumarins was first isolated from the plant dipteryxodorata wild belongs to

family Fabaceae. Previous studies on coumarin derivatives found out that they have anti-bacterial, antifungal, anti-

inflammatory and anti-HIV properties.7 hydroxycoumarin a coumarin metabolite show cytostatic activity on human

cancer cell lines such as HL-60 (leukaemia) MCF-7 (breast) A549 and H727 (lung). It also have cytostatic activity

against prostate tumour, metastatic kidney carcinoma.3,4 hydroxycoumarin derivatives also have antiproliferative

activity on gastric carcinoma cell lines. (21)

Synthesis of Various Coumarin Derivatives

3-Acetylcoumarin

In a study synthesis of this compound was as follows; salicylaldehyde (1 eq.) with ethylacetoacetate (1eq.) with a few

drops of piperidine were combined at room temperature for 5 minutes without any solvent. The reaction was

neutralised with 1M HCl, afterwards the product was filtered out. In EtOH, the finished product was recrystallized
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Abstract
Purpose This research focuses on the development of a green synthesized chitosan-coated copper oxide nanocomposite gel

for topical delivery. Due to the emergence of multidrug resistance and the lack of new antibiotics, bacterial infections, unin-

tentional or otherwise, have become a serious disease that can be fatal. Under these circumstances, healthcare industries are

under extreme pressure and in need of novel, multifunctional materials to combat human diseases. Nanocomposite-coated

biopolymers are currently the most promising materials in the healthcare sector.

MethodsThe green synthesized nanocomposite was characterized using zeta potential, particle size, X-ray diffraction (XRD),

UV–visible spectroscopy, and FE-SEM analysis. The broth dilution method was used to determine the minimum inhibitory

concentration (MIC) of the nanocomposite against gram-positive and gram-negative bacteria. The optimized nanocomposite

was used for further development of antibacterial gel using different concentrations of Carbopol, and all formulations were

subjected to physical evaluation such as pH, viscosity, spreadability, and extrudability.

Results Chitosan-coated copper oxide nanoparticles (CS-CuO) showed maximum absorption in the visible region at 416 nm.

The XRD data showed characteristic diffraction patterns of the phases. The FE-SEM image of the synthesized nanocomposite

showed a spherical shape. The MIC was 800 µg/ml.The average Z value, polydispersion index, and zeta potential obtained

were found to be 235.7nm, 0.777, and 15 mV, respectively. The optimized formulation showed acceptable physical proper-

ties in terms of color, homogeneity, consistency, spreadability, and pH.

Conclusion The synthesized CS-CuO nanocomposite gel has antibacterial properties and is effective for topical application.

KeywordsGreen synthesis · Chitosan · Copper oxide · Nanocomposite · Topical delivery

Introduction

Nanotechnology has opened up new avenues for using nano-

materials as alternative multifunctional agents to treat both

microbial infections and viruses in recent decades [1, 2].

Natural organic biopolymer substituted for inorganic nano-

particles (NPs) has various advantages including low cost,

improved NP stability, absence of particle agglomeration,

uniform distribution of NPs, excellent photocatalytic activ-

ity, decreased metal ion toxicity, and material reuse pos-

sibilities [3–8].
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Copper oxide (CuO) can be used as an inorganic biocidal

agent when combined with biopolymers that exhibit antibac-

terial properties. The synergistic effect of the two individual

materials contained in the composition would undoubtedly

increase the biocidal capacity of the resulting nanomaterial

[9–12]. Metallic nanoparticles such as copper are particu-

larly important among the many nanoparticles, because they

are inexpensive, widely available, and have been developed

using green chemistry methods due to their affordability,

environmental friendliness, and nontoxicity [13, 14].

Methods such as UV irradiation, chemical precipita-

tion, sonication, sol–gel, and microemulsions have been

used to prepare transition metal and metal oxide nanopar-

ticles [15–21]. The use of hazardous solvents and risky

chemical reducing agents such as sodium borohydride

and hydrazinium hydroxide to prepare chemically gener-

ated metal oxide nanoparticles has negative environmen-

tal impacts. The precursors would attach to the extended
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