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ABSTRACT 
 

With the increased use of nanoparticles in several consumer products and 

pending applications in a range of fields from medicine to ink, the safety of 

these unique materials is increasingly becoming a concern. In addition to 

their novel physical and chemical properties, their behavior in biological 

systems and an environment is rather different. The current approaches to 

evaluating their adverse effects on biological systems are the ones that are 

developed for molecules and it is very clear that the approaches developed 

for molecules are suitable for the NPs. The present review article reveals 

pros and cons of the NP that leads to toxicology. 

 

INTRODUCTION 
 

 

Thus, emergence of NTs as a modern innovative field well around in 1980s occurred through the studies by 

Drexler's theoretical and public work, which has been developed and well popularized on the conceptual framework 

for the nanotechnology, and the highly-visibility experimental advances that drew the additional wide-scale 

attention to modern biological science along with the modern atomic structure. In 1980s, the two major 

breakthroughs provoke the growth of nanotechnology of the modern era [1-4]. By the mid-2000s new and serious 

scientific attention began to flourish. Many Projects has been emerged to produce nanotechnology roadmaps which 

center on the concept of atomically precise manipulation of a matter and discussing existing and projected 

capabilities, goals, and applications. 

 

Colloidal of several elements with elements like silver, copper – including formulations now known to contain 

elements contacting nanoparticles has been used commercially for almost 100 years, typically as a biocide, 

biofertlizers. However, registration of biocidal silver or copper and nano products has increased dramatically over 

the last decade, most likely as a result of improved capabilities in Nano science and engineering that allow NPs to 

be formulated to confer increased durability and/or sustained antibacterial action, even under harsh environmental 

conditions [4-6]. As is the case for many other types of nanoparticles, a controversy has arisen about whether the Ag 

NPs should be subjected to increased regulatory scrutiny compared to macro scale or “bulk” Nanoparticles. 

 

Toxicity of Nanomaterials 

Nanotechnology is a fast developing field of twenty first century, and its commercial use of nano particles for 

novel applications have been increase exponentially. Till date, the scientific basis for the cytotoxicity and 

genotoxicity of most manufactured nanomaterial’s are not understood. The mechanisms underlying the toxicity of 

nanomaterials have been studied intensively in the recent times [6,7-15]. The most important mechanism of 

nanotoxicity is the generation reactive oxygen species (ROS) that leads to ageing, stress etc. 
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We have seen a wide range of nanotechnology products and they can be classified into several different to range of 

compound categories, which includes metals and its oxides, carbon, silica and semiconductor. The toxicity of 

nanomaterials have been studied in different other biological systems and both in cell line systems (in vivo) and 

different organisms (in vitro), which include humans, rodents, and aquatic species, macrophages, catfish, zebra fish 

even plant species such as algae. Carbon and its related metallic nanomaterials are among the most widely used 

as engineered nanomaterial or particles. Metalloid Nano particles such as nano-gold (nano-Au)[16], nano-silver 

(nano-Ag)[17], nano-copper (Cu+2)[18], nanoaluminum (Al+3)[19], nano-nickel (Ni)[20], nano-cobalt (Co)[21], and other 

nanoparticles, has been extensively studied. Metal nanoparticles are extensively industrial materials that are widely 

used as additives in food colorants, cosmetics and pharmaceuticals such as nano drugs. 

 

Overproduction of ROS and Cell Damage 

In the matrix cell of mitochondria, Adenosine triphosphate is synthesized by oxygen is reduced to water 

through a sequence of coupled reaction between proton and the electron transfer reactions in mitochondrial matrix. 

During this process, a small amount or percentage of oxygen is completely reduced to water in turn, resulting in the 

formation of superoxide anion radicals which forms chain reaction and subsequently react with the other forms of 

oxygen-containing radicals. Thus, Reactive Oxygen Species is byproducts of all cellular oxidative metabolisms, which 

occurs in the mitochondrial matrix [22-25]. 

 

Biologically Reactive Oxygen Species which includes radicals of superoxide, hydroxyl radicals, singlet oxygen, 

and hydrogen peroxide. Reactive Oxygen Species plays important role in physiological of cellular signaling systems, 

responses to induction of mitogenic. Besides oxidative stress, there are several other biological reactions that can 

generate Reactive Oxygen Species in vivo. Several Transition metals such as Cu+2 and Fe+2 can also participate in 

mono-electron Oxi-Reduce reactions, leading to the formation of Reactive Oxygen Species [26-32]. 

 

Overproduction of such Reactive Oxygen Species can induce oxidative stress, resulting in normal cells in 

which failing to maintain their normal physiological redox-regulated functions to maintain their integrity. The 

damage in cell function and development includes oxidative modification of proteins to generate protein radicals, 

initiation of lipid peroxidation, DNA-strand breaks and modification to nucleic acids, modulation of gene expression 

through activation of redox-sensitive transcription factors and the modulation of inflammatory responses through 

signal transduction [33-39]. 

 

Mechanism of Nanotoxicity – What Happens Actually? 

The generation of Reactive oxygen species and the consequent creation of oxidative anxiety is an 

overwhelming system prompting nanotoxicity, including DNA harm, unregulated cell signaling changes in cell 

motility, cytotoxicity, apoptosis, and malignancy start and advancement decide the cytotoxicity, DNA harm, and 

oxidative anxiety of various nano-metal oxides [40-44] (CuO, TiO2, ZnO, CuZnFe2O4, Fe3O4 and Fe2O3), carbon 

nanoparticles, and multiwalled CNTs in human lung epithelial cell line A549. They confirmed that nano-CuO was the 

most strong in inciting cytotoxicity, DNA harm, oxidative sores, and altogether expanding intracellular ROS. Nano-

ZnO demonstrated cytotoxicity and DNA harm. Nano-TiO2, containing both rutile and anatase shapes, just brought 

about DNA harm. Nano-Fe3O4 and nano-Fe2O3 exhibited no or low cytotoxicity [45-52]. 

 

Multi-dose toxicity studies through NP 

As for the single-dose toxicity studies, administration routes are most commonly studied through oral 

followed by the dermal and inhalation as per the demands of different route and duration of exposure in humans. 

Repeat-dose dermal studies may be by-passed with the rational and valid points of the outcomes of repeat-dose 

oral studies [53-57]. Realizing the needs and its importance of assessing of a toxicological aspects of therapeutic 

studies on nanoparticles, several research have been conducted to study on various toxicological studies of 

curcumin loaded into polymeric nanoparticles designed to cure ulcerative colitis. 

 

However, to meet challenges efficiently it’s presented by the toxicological issues of a therapeutic nanoparticles, it’s 

very integrated research is still warranted to formulate the designed and consistent of an experimental protocols 

the accurate in determining the hazards associated with these systems and steer towards predictive toxicological 

principles [58-65]. 

 

Does Nano Particles acts like a Wolf in Sheep's Clothing? 

Humans and animals were exposed to toxins via dermal exposure to skin, ingestion and may be through 

inhalation. Concentration of toxicity in the systemic bloodstream depends upon the mode of exposure and transfer 

of an ingested toxin through the barriers like membrane, metabolism and excretion and nonspecific distribution of 

toxins into different tissues. A tiny fraction of the toxin may reach the target site. The toxins target interaction 
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initiates a series of mechanisms, (necrosis, DNA damage, and membrane toxicity). The fate of nanoparticles has 

been given in the flow chart [66-71]. They were many toxicological pathways which are responsible for the 

nanoparticle such as Membrane damage/leakage/Thinning (Cationic NPs) Protein binding, unfolding responses, 

loss of function, fibrillation (Metal oxide NPs, polystyrene dendrimer, carbon nanotubes [72-74]) DNA 

cleavage/mutation (Ag NPs) [72-76]. Mitochondrial damage, electron transfer, adenosine triphosphate synthesis, 

apoptosis (Si NPs, Cationic NPs, ultra-fine particles [77-81). 

 

CONCLUSION 
While my survey did not disclose conclusive evidence that Nano particle acting to like English proverb Wolf in 

sheep's clothing according to few negative reports listed do not permit drawing the conclusion. Only much further 

experimentation could provide definite evidence one way or other. The usage of Nanoparticles, due to their 

outstanding characteristics, properties and the result outcome which allows the development in the various fields 

of science i., electronic, novel medical and industrial products. Application of nanoparticles has in the research and 

commercially increased day by date in the last decade, thus generating interest and safety along with health 

aspects of nanoparticles [82-85]. In addition, due to the unique characteristics, properties, especially exceptionally 

high surface tension ratio and surface activity, further complicate their safety and health issues that may leads to 

the toxicity for the human being. 

REFERENCES 

 

1. Lokesh BVS and Kumar PV. Enhanced Cytotoxic Effect of Chemically Conjugated Polymeric Sirolimus 

against HT-29 Colon Cancer and A-549 Lung Cancer Cell Lines. J Pharm Drug Deliv Res. 2015;4:2. 

2. Scott D and Bae Y. Block Copolymer Cross-linked Nanoassemblies Co-entrapping Hydrophobic Drugs and 

Lipophilic Polymer Additives. J Pharm Drug Deliv Res. 2013;2:2. 

3. Musirike MR, et al. Development and Validation of Reverse Phase-Ultra Performance Liquid 

Chromatographic Method for Estimation of Related Substances in Febuxostat Drug Substance. Pharm Anal 

Acta. 2015;6:431. 

4. Andreotti R, et al. Diflubenzuron Effectiveness in Cattle Tick (RhipicephalusBoophilusmicroplus) Control in 

Field Conditions. Pharm Anal Acta. 2015;6:373. 

5. Radu CD, Parteni O, Popa M, Muresan IE, Ochiuz L, et al. Comparative Study of a Drug Release from a 

Textile to Skin. J Pharm Drug Deliv Res. 2015;4:2. 

6. Pardhi D, et al. Evaluation of the Potential of Natural Biodegradable Polymers (EchinochloaColonum 

Starch) and its Derivatives in Aqueous Coating of Hydrophilic Drugs. J Pharm Sci Emerg Drugs. 2016;4:1. 

7. Kipping T and Rein H. Development of Extruded Starch Based Formulations Aimed for Local Drug Delivery 

to Oral Cavity. J Pharm Drug Deliv Res. 2012;1:1. 

8. Gunjan J and Swarnlata S. Topical Delivery of Curcuma Longa Extract Loaded NanosizedEthosomes to 

Combat Facial Wrinkles. J Pharm Drug Deliv Res. 2014;3:1. 

9. Meier-Davis SR, et al. Enhancing the Skin Flux of Tolnaftate Utilizing the Novel Excipient, Dodecyl-2-N,N- 

Dimethylaminopropionate (DDAIP). J Pharm Drug Deliv Res. 2012;1:1. 

10. Vijayarajkumar P et al. Efavirenz Loaded Novel Citric Acid Dendritic Architecture for Increased Solubility and 

Sustained Delivery. J Pharm Drug Deliv Res. 2012;1:1. 

11. Saxena Brij B, et al. Development of a NanoporousElastomere Intra-Vaginal Ring (IVR) for the Sustained 

Release of Non-Hormonal Contraceptives. J Pharm Drug Deliv Res. 2012;1:1. 

12. Akintunde JK, et al. Sub-Chronic Treatment of Sildernafil Citrate (Viagra) on some Enzymatic and Non-

enzymatic Antioxidants in Testes and Brain of Male Rats. J Pharm Drug Deliv Res. 2012;1:2. 

13. Al-Malah KI. Prediction of Aqueous Solubility of Organic Solvents as a Function of Selected Molecular 

Properties. J Pharm Drug Deliv Res. 2012;1:2. 

14. D’Cruz OJ, Uckun FM Targeting Spleen Tyrosine Kinase (SYK) for Treatment of Human Disease. J Pharm 

Drug Deliv Res. 2012;1:2. 

15. Tarro G. Anti-Rhinovirus Activity of Ethyl 4-(3-(2-(3-Methylisoxazol- 5-Yl) Ethoxy) Propoxy) Benzoate (EMEB). 

Pharm Anal Acta. 2016;7:469. 



Research & Reviews: Journal of Pharmaceutics and Nanotechnology 
e-ISSN: 2347-7857 
p-ISSN: 2347-7849 

 

4 
 

 

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology 

16. Sharma B et al. Formulation, Optimization and Evaluation of Atorvastatin Calcium Loaded Microemulsion. J 

Pharm Drug Deliv Res. 2012;1:3. 

17. Zhou Y, et al. Therapeutic Effects of Sinomenine Microemulsion-Based Hydrogel on Adjuvant-Induced 

Arthritis in Rats. J Pharm Drug Deliv Res. 2012;1:3. 

18. ElShaer, et al. Preparation and Evaluation of Amino Acid Based Salt Forms of Model Zwitterionic Drug 

Ciprofloxacin. J Pharm Drug Deliv Res. 2013;2:1. 

19. Frank T. Population Pharmacokinetics of Lixisenatide, a Once-Daily Human Glucagon-Like Peptide-1 

Receptor Agonist, in Healthy Subjects and in Patients with Type 2 Diabetes. J Pharm Drug Deliv Res. 

2013;2:1. 

20. Akash MSH et al. Characterization of Ethylcellulose and Hydroxypropyl Methylcellulose Microspheres for 

Controlled Release of Flurbiprofen. J Pharm Drug Deliv Res. 2013;2:1. 

21. Isabel S. Encapsulation of Fluoroquinolones in 1-Palmitoyl-2-Myristoyl-Phosphatidylcholine: Cholesterol 

Liposomes. J Pharm Drug Deliv Res. 2013;2:1. 

22. Satya Krishna HP, et al. Solubility and Dissolution Enhancement of Candesartan Cilexetil by Liquisolid 

Compacts. J Pharm Drug Deliv Res. 2013;2:2. 

23. Mohamed Idrees RY and Khalid A. Comparative Modeling of Serotonin Receptors 5ht2a and 5ht2c and In-

silico Investigation of their Potential as Off-Target to Ethinylestradiol. J Pharm Drug Deliv Res. 2013;2:2. 

24. Coyne CP, Narayanan L Fludarabine-(C2-methylhydroxyphosphoramide)-[anti-IGF-1R]: Synthesis and 

Selectively “Targeted” Anti-Neoplastic Cytotoxicity against Pulmonary Adenocarcinoma (A549). J Pharm 

Drug Deliv Res. 2015;4:1. 

25. Koteswari P, et al. Fabrication of a Novel Device Containing Famotidine for Gastro Retentive Delivery Using 

Carbohydrate Polymers. J Pharm Drug Deliv Res. 2015;4:1. 

26. Bassani AS, et al. In Vitro Characterization of the Percutaneous Absorption of Lorazepam into Human 

Cadaver Torso Skin, Using the Franz Skin Finite Dose Model. J Pharm Drug Deliv Res. 2015;4:2. 

27. Satyavathi K, et al. Formulation and In-Vitro Evaluation of Liposomal Drug Delivery System of Cabazitaxel. J 

Pharm Drug Deliv Res. 2015;4:2. 

28. Mahipalreddy D, et al. Preparation and Evaluation of Ketoprofen Enteric Coated Mini Tablets for Prevention 

of Chronic Inflammatory Disease. J Pharm Drug Deliv Res. 2015;4:2. 

29. Ogaji IJ, OkaforIS, Hoag SW Some Characteristics of Theophylline Tablets Coated with Samples of Grewia 

Gum obtained from a Novel Extraction. J Pharm Drug Deliv Res. 2014;3:1. 

30. Wiley TS, et al. H1R Antagonists for Brain Inflammation and Anxiety: Targeted Treatment for Autism 

Spectrum Disorders. J Pharm Drug Deliv Res. 2015;4:3. 

31. Tsompos C, et al. The Effect of the Antioxidant Drug “U-74389G” on Uterus Inflammation during Ischemia 

Reperfusion Injury in Rats. J Pharm Sci Emerg Drugs. 2015;3:1. 

32. Nair AK, et al. Development and Comparative Assessment of Hydrocolloid Based Against Wax Based Gastro 

Retentive Bilayered Floating Tablet Designs of Atorvastatin Calcium Using Qbd Approach. J Pharm Drug 

Deliv Res. 2015;4:3. 

33. Ibtehal S, et al. Preparation of Zaleplon Microparticles Using Emulsion Solvent Diffusion Technique. J 

Pharm Drug Deliv Res. 2012;1:3. 

34. Solomon AO, et al. Making Drugs Safer: Improving Drug Delivery and Reducing Side-Effect of Drugs on the 

Human Biochemical System. J Pharm Drug Deliv Res. 2015;4:4. 

35. Orji JI, et al. Physicochemical Properties of Co-Precipitate of Plantain Peel Cellulose and Gelatin. J Pharm 

Drug Deliv Res. 2015;4:4. 

36. Parteni O, et al. The Release of Tacrolimus from a Cotton Biomaterial to Dermis. J Pharm Drug Deliv Res. 

2016;5:1. 



Research & Reviews: Journal of Pharmaceutics and Nanotechnology 
e-ISSN: 2347-7857 
p-ISSN: 2347-7849 

 

5 
 

 

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology 

37. Trivedi MK, et al. Characterization of Physical, Thermal and Spectral Properties of Biofield Treated O-

Aminophenol. Pharm Anal Acta. 2015;6:425. 

38. Strehlow B, Bakowsky U, Pinnapireddy SR, Kusterer J, Mielke G, et al. A Novel Microparticulate Formulation 

with AllicinIn Situ Synthesis. J Pharm Drug Deliv Res. 2016;5:1. 

39. Lee S, et al. Lifetime Assessment of POCT Strips through Accelerated Degradation Test. Pharm Anal Acta. 

2016;7:475. 

40. Abdou EM and Ahmed NM. TerconazoleProniosomal Gels: Effect of Different Formulation Factors, 

Physicochemical and Microbiological Evaluation. J Pharm Drug Deliv Res. 2016;5:1. 

41. Adesina SK, et al. Nanoparticle Characteristics Affecting Efficacy. J Pharm Drug Deliv Res. 2016;5:1. 

42. Parteni O, et al. The Release of Tacrolimus from a Cotton Biomaterial to Dermis. J Pharm Drug Deliv Res 

2016;5:1. 

43. Strehlow B, et al. A Novel Microparticulate Formulation with AllicinIn Situ Synthesis. J Pharm Drug Deliv 

Res. 2016;5:1. 

44. Abdou EM and Ahmed NM. TerconazoleProniosomal Gels: Effect of Different Formulation Factors, 

Physicochemical and Microbiological Evaluation. J Pharm Drug Deliv Res. 2016;5:1. 

45. Adesina SK, et al. Nanoparticle Characteristics Affecting Efficacy. J Pharm Drug Deliv Res. 2016;5:1. 

46. Girolamo L, et al. Blood Volume Determination Through New Generation 130/0,4 Hydroxyethyl-Starch: A 

Propaedeutic, In-Vitro Study. Pharm Anal Acta. 2015;6:441. 

47. Balekari U and Veeresham C. Insulinotropic Agents from Medicinal Plants. J Pharm Sci Emerg Drugs. 

2014;2:1. 

48. Ferreira H, et al. Deformable Liposomes for the Transdermal Delivery of Piroxicam. J Pharm Drug Deliv Res. 

2015;4:4. 

49. Rana VS. Separation and Identification of Swertiamarin from Enicostemaaxillare Lam. Raynal by Centrifugal 

Partition Chromatography and Nuclear Magnetic Resonance-Mass Spectrometry. J Pharm Sci Emerg 

Drugs.2014;2:1. 

50. Resende GD, et al. First Dose Combination Studies of Anti-Tuberculosis Drugs With Piperic Acid. J Pharm 

Sci Emerg Drugs. 2014;2:1. 

51. Chiririwa H. Synthesis, Characterization of Gold (III) Complexes and an in vitro Evaluation of their Cytotoxic 

Properties. J Pharm Sci Emerg Drugs. 2014;2:1. 

52. Joshi RR and Devarajan PV Anionic Self Micro-Emulsifying Drug Delivery System (SMEDDS) Of Docetaxel for 

Circulation Longevity. J Pharm Drug Deliv Res. 2015;4:3. 

53. Naik DR, et al. Release Kinetics of Cellulosic Nano particulate Formulation for Oral Administration of an 

Antiviral Drug: Effect of Process and Formulation variables. J Pharm Sci Emerg Drugs. 2014;2:1. 

54. Patel MN, et al. Synthesis, Characterization and Biological Elucidation of Mixed Ligand Cu (II) Complexes as 

Artificial Metallonucleases. J Pharm Sci Emerg Drugs. 2015;3:1. 

55. Tolentino MJ. Macular Supplements Containing Zinc and Vitamin A Should Be Replaced with Meso-

Zeaxanthin, Lutein and Zeaxanthin: An Ophthalmic Need for Pharmacovigilance. J Pharmacovigil. 2016;4: 

195. 

56. Toklu HZ, et al. The Knowledge and Attitude of the Healthcare Professionals towards Pharmacovigilance 

and Adverse Drug Reaction Reporting in Northern Cyprus. J Pharmacovigilance. 2016;4:193. 

57. Obara T, et al. Knowledge of and Perspectives on Pharmacovigilance among Pharmacists in the Miyagi and 

Hokkaido Regions of Japan. J Pharmacovigilance. 2016;4:192. 

58. Magyar I. An Overview on the Third Annual Pharmacovigilance Forum. Clin Pharmacol Biopharm. 2015;5: 

e122. 

59. Aissaoui T. Novel Contribution to the Chemical Structure of Choline Chloride Based Deep Eutectic Solvents. 

Pharm Anal Acta. 2015;6:448. 



Research & Reviews: Journal of Pharmaceutics and Nanotechnology 
e-ISSN: 2347-7857 
p-ISSN: 2347-7849 

 

6 
 

 

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology 

60. Mworia JK, et al. Analgesic Potential of Acetone Leaf Extract of Caesalpiniavolkensii harms in Mice. Pharm 

Anal Acta. 2015;6:450. 

61. Kobayashi T and Tovar-Carrillo KL. Fibroblast Cell Cultivation on Wooden Pulp Cellulose Hydrogels for 

Cytocompatibility Scaffold Method. Pharm Anal Acta. 2015;6:423. 

62. Bhusnure OG, et al. Drug Target Screening and its Validation by Zebrafish as a Novel Tool. Pharm Anal 

Acta. 2015;6: 426. 

63. Krithiga J and Briget MM. Synthesis of Agnps of Momordicacharantia Leaf Extract, Characterization and 

Antimicrobial Activity. Pharm Anal Acta. 2015;6:427. 

64. Gonzalez-Weller D, et al. Dietary Content and Evaluation of Metals in Four Types of Tea (White, Black, Red 

and Green) Consumed by the Population of the Canary Islands. Pharm Anal Acta. 2015;6: 428. 

65. Muriithi NJ, et al. Determination of Hematological Effects of Methanolic Leaf Extract of S. incanum in 

Normal Mice. Pharm Anal Acta. 2015;6:429. 

66. Jana S, et al. Characterization of Physicochemical and Thermal Properties of Chitosan and Sodium Alginate 

after Biofield Treatment. Pharm Anal Acta. 2015;6:430. 

67. Bhasin S and Patel R. Enhanced Oral Bioavailability of Alitretinoin by Lipid Drug Delivery System. Pharm 

Anal Acta. 2015;6:433. 

68. Vadhana P, et al. Emergence of Herbal Antimicrobial Drug Resistance in Clinical Bacterial Isolates. Pharm 

Anal Acta. 2015;6:434. 

69. Pawar HA and Yadav A. Development and Application of Rp-Hplc Method for Dissolution Study of Oral 

Formulations Containing Amlodipine Besylate. Pharm Anal Acta. 2015;6:437. 

70. Kojima S, et al. Broadband Terahertz Time-Domain and Low-Frequency Raman Spectroscopy of Crystalline 

and Glassy Pharmaceuticals. Pharm Anal Acta. 2015;6:401. 

71. Lin SY, et al. Effect of Povacoat or Soluplus on Solid-State Characterization of Indomethacin-Nicotinamide 

Co-Crystal Formation. Pharm Anal Acta. 2015;6:402. 

72. Kino K, et al. Commentary on the Phototoxicity and Absorption of Vitamin B2 and Its Degradation Product, 

Lumichrome. Pharm Anal Acta. 2015;6:403. 

73. Romkens TEH, et al. Urinary Excretion Levels of MMX-Mesalazine as a Tool to Assess Non-Adherence. 

Pharm Anal Acta. 2015;6:443. 

74. Rashid MA, et al. Fluorescence Spectroscopic Study of Interaction between Olanzapine and Bovine Serum 

Albumin. Pharm Anal Acta. 2015;6:408. 

75. Kumar R. An Analysis of Indian Pharma Trade and Future Challenges. Pharm Anal Acta. 2015;6: 409. 

76. Kumar S, et al. An Improved and Sensitive Method for Vitamin D3 Estimation by RP-HPLC. Pharm Anal Acta. 

2015;6:410. 

77. Kobayashi T and Tovar-Carrillo KL. Fibroblast Cell Cultivation on Wooden Pulp Cellulose Hydrogels for 

Cytocompatibility Scaffold Method. Pharm Anal Acta. 2015;6:423. 

78. Ranjna CD, et al. Inhibiting Human Lactate Dehydrogenase-C for Male Fertility Control;Initial Hits. J Pharm 

Drug Deliv Res. 2014;3: 2. 

79. Romeira D, et al. Tumor Infiltrating Lymphocytes and Axillary Lymph Node Positivity: A Systematic Review. J 

Clin Exp Oncol. 2016;5:2. 

80. Norollahi SE, et al. The Role of MicroRNAs in Cancer Progression. J Clin Exp Oncol. 2016;5:2. 

81. Kumar R, et al. Quantum Magnetic Resonance Therapy: Targeting Biophysical Cancer Vulnerabilities to 

Effectively Treat and Palliate. J Clin Exp Oncol. 2016;5:2. 

82. Schmidt C and Brown M. Relating the Pendulum of Democracy with Oncology Research. J Clin Exp Oncol. 

2015;4:3. 

83. Ayuka F and Barnett R. Place Effects on Alcohol Consumption: A Literature Review. J Addict Res Ther. 

2015;6:207. 



Research & Reviews: Journal of Pharmaceutics and Nanotechnology 
e-ISSN: 2347-7857 
p-ISSN: 2347-7849 

 

7 
 

 

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology 

84. Wang WC, et al. Evolving Evidence of Methylglyoxal and Dicarbonyl Stress Related Diseases from Diabetic 

to Non-Diabetic Models. Pharm Anal Acta. 2016;7:473. 

85. Mwonga KB, et al. Molluscicidal Effects of Aqueous Extracts of Selected Medicinal Plants from Makueni 

County, Kenya. Pharm Anal Acta. 2015;6:445. 

 

 

 


