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ABSTRACT 

 

Benzodiazepines (BDZs) are the chemicals having the flexible 

restorative qualities. These are the kind of psychotropic medication, that is, 

they concern the brain and can revise attitude. Benzodiazepines upgrade 

the impact of the neurotransmitter gamma-aminobutyric corrosive (GABA) 

and are along these lines utilized restoratively as anxiolytics, sedatives, 

hypnotics, anticonvulsants in epilepsy and midway acting muscle relaxants. 

Benzodiazepines (BDZs) are for the most part regularly utilized as anxiolytic 

or potentially trancelike medications as a ligand of the GABA-benzodiazepine 

receptor. Besides, some of benzodiazepines are generally utilized as a 

hostile to depressive and narcotic medications, furthermore as against 

epileptic medications and now and again can be valuable as an assistant 

treatment in headstrong epilepsies or hostile to alcoholic treatment. The 

across the board utilization of this class of medications has sometimes 

raised worry about recreational benzodiazepine mishandle and has 

prompted to the wrong impression that benzodiazepines have a generally 

high manhandle risk among recreational medication clients. The mishandle 

or abuse of benzodiazepines is universally boundless which implies that any 

scientific research facility may experience a scope of these mixes. As a rule, 

benzodiazepines experienced in the unlawful market are redirected from 

legitimated sources. 

 

INTRODUCTION 

 
As of late an expansive number of investigative and pharmacological reviews on 1,4-benzodiazepines and 

their metabolites in organic specimens have been depicted [1]. The predominant measure strategies incorporate 

fluid chromatography (LC/HPLC) [2], gas chromatography (GC) [3], micellar fluid chromatography (MLC)[4], micellar 

electrokinetic chromatography (MEKC)[5], potentiometry [6], spectrophotometry[7], fluorimetry [8], slim electrophoresis 
[9] and immunoassay [10]. Methodology for evaluation of medications investigated by various creators [11-13] included 

benzodiazepines in the bio-tests blood, plasma, serum, or oral liquid (salivation, and so forth.) utilizing fluid 

chromatography combined with single-stage or couple mass spectrometry (LC–MS, LC– MS–MS) [14]. Writing 

dedicated to medication testing in hair by HPLC/GC [15]  has been checked on. The utilization of fine electrophoresis 

to the location and assurance of 1,4-benzodiazepine sedatives in plans and body materials has been basic 

assessed [16]. A survey tended to the utilization of elite fluid chromatography (HPLC) and narrow electrophoresis 

(CE) as proclivity partition techniques to describe medications or potential drugs–biopolymer connections [17]. 

Another arrangements with the diverse strategies for investigation of specific sedatives; phenothiazines, 

thioxanthenes, and benzodiazepine subordinates in organic liquids of pharmaceutical premium [18]. Just a single 

expound report secured chromatographic techniques, HPLC, LC–MS, GC, GC–MS distributed throughout the years 

1992 to 1997 for the estimation of benzodiazepines in natural specimens, which included examples readiness 

incompletely [19]. Writers assessed diverse parts of HPLC [20] and GC [21] chromatographic techniques in beforehand 

distributed articles. Brief exchange on HPLC and GC chromatographic techniques has been incorporated in this. 

This audit incorporated all conceivable systematic techniques dedicated for the assurance of benzodiazepines in 

pharmaceutical details and natural specimens.  

 

Properties and physiological activity  
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Various benzodiazepines have allegedly been integrated and more than fifty of these are showcased for 

clinical use all through the world. The established benzodiazepines depend on a 5-aryl-1,4-benzodiazepine 

structure. The seven-membered amino-ring was basic for its partiality towards the BDZs-restricting site and the 

atomic lipophilic properties of various BDZs assumed a huge part in their comparing receptor fondness [22-30].  

 

Benzodiazepines are feeble fundamental medications and as free bases are lipidsoluble and water-

insoluble. Stock arrangements of 1, 4-benzodiazepines in methanol, ethanol or acetonitrile are steady for 3-6 

months, when they were kept at - 4ºC oblivious. Benzodiazepines are steady in organic media when put away at - 

20°C for a few weeks or months. Considers demonstrated that some of benzodiazepines are photolabile, and the 

photoinstability of alprazolam increments as the pH diminishes.  

 

Lorazepam was appeared to be immediately photodegradated by direct sunlight based radiation, with a half-

life time lower than one summer sunny day. Actually, oxazepam, diazepam and alprazolam appeared to be 

exceedingly impervious to photodegradation with half-life times of 4, 7 and 228 summer sunny days, individually [31-

40].  

 

Other nitrogen molecules, as in the 7-amino subordinates, can likewise be protonated. The hydroxyl amass 

in the 3-hydroxy subordinates can be deprotonated at high pH values, while the N-oxide gather in 4-N-

oxidederivatives is protonated at low pH values. Major metabolic pathway of 1,4-benzodiazepines includes hepatic 

hydroxylation by means of cytochrome P450 in this way shaping hydroxy-metabolites. As of late, flubromazepam (7-

bromo-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzodiazepin-2-one), a moment fashioner benzodiazepine, was 

advertised. It seems to have a to a great degree long disposal half-existence of more than 100 h. One 

monohydroxylated compound and the debrominated compound could be recognized as the transcendent 

metabolites.  

 

These medications vary in their pharmacokinetic and metabolic properties. Specifically, they are 

biotransformed by various cytochrome P450 isoforms furthermore by various UDP-glucuronosyltransferase 

subtypes. The most imperative reviews on the metabolic attributes of a few 1,4-benzodiazepines, completed from 

1998 onwards, are accounted for and quickly talked about. Benzodiazepines tie with particular receptors in the 

sensory system that are the piece of GABA neurotransmitter framework. GABA (gamma-amino-butyric corrosive) is 

the real neurotransmitter for the support of chloride channel which controls the anxiolytic movement [41-50]. GABA 

receptor, creatively called the benzodiazepine site, which is unique in relation to the GABA restricting site. 

Authoritative of benzodiazepine subsidiaries to that specific site, improve the impact of GABA to close down 

cerebrum movement all the more successfully. 

 

Bio-Test Planning and Separation of Benzodiazepines  

 

Entire blood, serum, plasma, pee, spit, liver tissues are the natural specimens typically broke down for 

benzodiazepines. Tests gathered in a tube containing an anticoagulant (e.g. heparin, EDTA, citrate or oxalate) can 

be kept for 6 h at room temperature, or for l-2 days at 4°C. For longer stockpiling period tests ought to be solidified 

at - 20°C. Pee tests must be put away by solidifying at - 20°C or by the expansion of an additive specialist, for 

example, toluene, boric corrosive or concentrated hydrochloric corrosive [51-60]. 1,4-Benzodiazepines are generally 

present at follow levels (μg mL-1 or ng mL-1) in a complex natural lattice and the possibly meddling mixes should be 

expelled before examination. Along these lines test pretreatment including protein expulsion took after by 

extraction ought to be fit for concentrating the specimen and decreasing the measure of meddling substances. By 

and large, a solitary extraction or pre-fixation system is sufficient to lessen the example unpredictability or to 

enhance the LODs of the techniques. Blood, plasma and serum are frequently being deproteinized and hair needs 

brooding, while pee may require hydrolysis preceding the seclusion methodology. Extraction of hair was performed 

by overnight hatching in a blend of methanol:acetonitrile:formiate support pH 3 (10:10:80). Hair tests were 

extricated with a blend of water: acetonitrile: 1 M trifluoroacetic corrosive (80:10:10, v/v) utilizing a 5 min 

concurrent pounding/extraction step. Spit needs no deproteination as it contains protein insignificant. Enzymatic 

processing [hydrolysis] of plasma, pee, hair, tissue tests of benzodiazepines before extraction to free the 

conjugated part of the medication is prescribed. β-Glucuronidase or Gluculase [β-Glucuronidase + Sulphatase] has 

been utilized to discharge benzodiazepines from a conjugate. Normally plasma or serum protein precipitation 

comprises of blending one volume of plasma or serum with three volumes of corrosive or natural dissolvable took 

after by vortex-blending and centrifugation, which discharges the 1,4-benzodiazepines from protein-restricting 

locales evacuating 99% of the proteins. The expansion of sodium octylsulphate or sodium dodecylsulphate that 

disturb the structure of proteins is an option approach to discharge 1,4-benzodiazepines from proteins without 

precipitation. Different techniques, for example, ultramicro-filtration and harmony dialysis expel proteins from blood 

tests. Hair tests are washed before hatching ideally with dichloromethane or 0.1% sodium dodecylsulfate. Blend of 
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β-glucuronidase and arylsulfatase at pH 4, or 8 M urea–0.2 M thioglycolate arrangement at pH 3 are accounted for 

hair brooding. An outline included expounded test planning and separation innovations for the chromatographic 

assurance of 1,4-benzodiazepines in natural lattices. Dried blood spots (DBS) examining has picked up prominence 

in the bioanalytical group as a contrasting option to traditional plasma testing, as it gives various advantages as far 

as test accumulation and coordinations. DBS examination is basic bringing down the expenses and ecological 

effect [61-70]. 

 

ELECTROANALYTICAL METHODS 
 

Potentiometry  

 

The particle particular terminal strategy has the benefits of selectivity, effortlessness and velocity over the 

strategies having weaknesses, for example, absence of selectivity, need of a costly instrument or being tedious. The 

anodes depended on poly (vinylchloride) (PVC) or poly(esterurethane) films, doped with medication tetraphenyl 

borate (TPB) or medication phosphotungstic corrosive (PTA) particle match edifices as electroactive materialsThe 

particle specific terminal system has been ended up being touchy, solid, and can be utilized with great precision 

and high rate recuperation without pretreatment methodology. Cyclodextrinbased potentiometric sensors are 

actualized for midazolam and diazepam in pharmaceuticals. The strong contact terminals for midazolam and 

diazepam depend on polymeric films consolidating separately beta-cyclodextrin and (2-hydroxiproyl)- gamma-

cyclodextrin as ionophores, 2-fluorophenyl 2-nitrophenyl ether as plasticizer and potassium tetrakis (p-chlorophenyl) 

borate as ionic added substance. Chlordiazepoxide particle specific anodes in view of particle partners, 

chlordiazepoxidium-phosphomolybdate (I) and chlordiazepoxidium-phosphotungstate (II), demonstrated a decent 

selectivity for the potentiometric assurance of the chlordiazepoxide in pharmaceutical readiness [71-80].  

 

Voltammetry  

 

Since the 1,4-benzodiazepines are effortlessly lessened at a mercury anode through the two-electron 

diminishment of the 4,5-azomethine useful gathering, decrease of metals (copper, gold, platinum, and palladium), 

and in addition that of the ligands. Much of the time adsorption wonders happened and their impact on 

voltammetric signals must be deliberately investigated. The voltammetric conduct was then deciphered regarding 

complex arrangement. Coordinate square-wave voltammetry (SWV) and square-wave cathodic stripping 

voltammetry (SWCSV) at hanging mercury drop terminals have been created for assurance of the psychoactive 1,4-

benzodiazepines; clonazepam, bromazepam, midazolam, diazepam, medazepam, and flurazepam. The 

arrangement of radical species from two benzodiazepines, loprazolam and flunitrazpam, in various media (protic, 

aprotic and blended media) has been analyzed utilizing cyclic voltammetry. Electron paramagnetic reverberation 

(EPR) spectroscopy demonstrated that both drags were lessened electrochemically to their relating nitro radical 

anions. Diazepam in plasma and oxazepam in pee were resolved at the ideal conditions in the voltammetric 

estimations utilizing adjusted carbon-glue terminals. The augmentations weakening strong state electrochemical 

strategy, in view of the voltammetry of microparticles approach, grants measure, by means of standard increments 

technique, 1,4-benzodiazepine in plans with no need of test disintegration utilizing weakening with a reference 

electroactive compound. In light of diminishment conduct, an immediate differential heartbeat voltammetric 

technique has been produced and approved for the assurance of midazolam in parenteral measurement. a logical 

technique in view of adsorptive cathodic stripping voltammetry (AdCSV) for the concurrent assurance of 1,4-

benzodiazepines was produced utilizing a hanging mercury drop anode as a working terminal and Ringer cradle (pH 

10.0) as a supporting electrolyte. Examination was performed with better accuracy, bring down location points of 

confinement and a great deal more quickly, and the strategies were connected to the investigation of monetarily 

accessible tablets with least example control [81-90].  

 

Polarography  

 

The 1,4-benzodiazepines; medazepam, diazepam, flurazepam, nitrazepam, and clonazepam, were explored 

utilizing differential heartbeat polarography (DPP) and cyclic voltammetry (CV) at a mercury cathode in 0.10 M KNO3 

and pH 7.0-0.1 by method for copper complexation. A computerized differential heartbeat polarography was utilized 

for the approval of CZE connected to the division and assurance of four benzodiazepines; chlorodiazepoxide, 

diazepam, flurazepam, nitrazepam alongside omeprazole and metronidazole in pharmaceutical plans. 

 

Chromatographic Techniques  

 

With regards to this survey accentuate has been given to TLC, micellar fluid chromatography (MLC) and 

micellar (electrokinetic) narrow chromatography (MECC). Expound discourse on chiral fluid chromatography (Chiral 
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LC) has been endeavored instead of HPLC, GC strategy as later two strategies are independently surveyed. 

Chromatographic strategies can either be utilized to screen natural specimens for the nearness of at least one 

benzodiazepines, or affirm the nearness of at least one benzodiazepines taking after an underlying immunoassay 

or other screening test.  

 

Superior Fluid Chromatography 

There was no undeniable inclination for decision of section, with the exception of turned around stage C18 

or C8, which was more predominant than the option stages. Solid sections, comprising of ceaseless beds with 

through pores of natural or inorganic grid, have discovered expanding applications for HPLC partitions. In any case, 

other pressing materials, expansion of natural modifiers or other chromatographic instruments could be considered 

for decreasing pinnacle following. Another HPLC polymer stationary stage, MSpak GF segment, comprising of an 

exceptionally crosslinked hard gel of polyvinyl liquor, set up fast and basic chromatographic strategies for breaking 

down benzodiazepines by direct infusion of tests (plasma, pee) without the extraction strategy or without the 

section exchanging method. Father identification gives an enhanced intends to bar co-eluting substances. Some 

encouraging outcomes have been acquired by utilizing electrochemical identifiers, however additionally work is 

required to perceive how these indicators contrast and the entrenched bright locators, as far as general execution. 

Specifically, the mix of HPLC with MS seems to offer an imperative contrasting option to traditional GC–MS for the 

recognizable proof new metabolites of the medications. With the presentation of more delicate identifiers (most 

extreme affectability 0.001 AUFS), novel section frameworks and computerization of the gear, the utilization of 

HPLC in benzodiazepine examination is probably going to increment. In fine HPLC, a technique for expanding 

significance for these objects is being utilized with bright, fluorescence or electrochemical location and even with 

MS applying delicate ionization interfaces like thermospray ionization (TSP), electrospray ionization (ESI), sonic 

splash ionization (SSI), air weight synthetic ionization (APCI) or photoionization (APPI). The utilization of HPLC-MS-

MS for subjective and quantitative investigation of benzodiazepines has been portrayed all the more as of late. MS 

modes; electrospray ionization (ESI), different response checking (MRM), data subordinate securing (IDA), improved 

item particle examine (EPI) were analyzed for recognition and measurement of 21 benzodiazepines in human hair 

tests. Electrospray ionization was observed to be more effective than environmental weight substance ionization. 

The utilization of a portable period of high pH brought about higher maintenance and higher electrospray ionization 

signals than the customary low pH versatile stages. Considering the advantages of a high pH portable stage on both 

chromatography and mass spectrometry, its utilization ought to be energized [91-95]. The explanation behind utilizing 

couple mass spectrometry is to expand furthest reaches of recognition without the requirement for concoction 

derivatization. Online extraction LC–MS/MS strategy has been produced for the concurrent quantitative affirmation 

of benzodiazepines and metabolites in pee and in hair. An examination demonstrates that the comparing LOD and 

LOQ qualities are around three requests of size lower in HPLC than in CZE. Ultra-execution fluid chromatography–

tandem mass spectrometry (UPLC-MS/MS or TOF-MS) test strategy was created and approved for concurrent 

assurance of benzodiazepines in human pee, serum, plasma entire blood, hair.  

 

Chiral fluid chromatography (HPLC) is a settled zone of bioanalytical science and is regularly utilized amid the 

procedures of medication disclosure and improvement. Synchronous enantioseparation of two benzodiazepines, 

(±)-oxazepam and ±)- lorazepam was done utilizing polymeric surfactants, poly(sodium N-undecenoxy carbonyl-

L,Lleucyl-valinate) (poly-L,L-SUCLV) and dictated by Chiral micellar EKC (CMEKC) coupled to ESI-MS [96-100]. 

 

DISCUSSION 

 
Chromatography can be kept away from by the utilization of compound duplicated immunoassay systems, 

however these are not particular for every medication. A scope of immunoassay techniques utilizing EIA, ELISA, 

FPIA, agglutination or motor cooperation of microparticles, or RIA strategies are presently accessible. Cross 

reactivities to benzodiazepines are variable with the end goal that nobody unit will perceive all benzodiazepines and 

their pertinent metabolites at fixations prone to be experienced amid helpful utilize. Earlier hydrolysis of pee to 

change over glucuronide metabolites to immunoreactive substances enhances location limits for some 

benzodiazepines. Be that as it may, it is generally non-particular, tedious and gives just semi-quantitative 

information. 

CONCLUSION 

 
Benzodiazepines are as of now among the most every now and again recommended medicates everywhere 

throughout the world. They go about as anxiolytics, tranquilizers, hypnotics, amnesics, antiepileptics and muscle 

relaxants. Benzodiazepines are regularly utilized for the treatment of epilepsy, shakings, and numerous psychiatric 

issues. The across the board utilization of this class of medications has every so often raised worry about 

recreational benzodiazepine mishandle and has prompted to the incorrect impression that benzodiazepines have a 

generally high manhandle risk among recreational medication clients. Along these lines, the division and 
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recognizable proof of these mixes is of incredible intrigue. Techniques reported in this paper took into consideration 

a basic, precise, fast and reproducible evaluation of BDZs in pharmaceutical plans and additionally natural 

examples. The depicted methodologies may be extremely helpful for pharmaceutical lab and explores in which 

broad benzodiazepines examinations are performed. All in all, the division of benzodiazepines is performed utilizing 

highperformance fluid chromatography (HPLC). 
 

REFERENCES 
1. Genel S, et al. Food Allergy: Always a Threat, How do We Treat it? Pharmaceut Anal Acta. 2013;4:268. 

2. Ahmed KM, et al. Olive Leaf Extract as a New Topical Management for Oral Mucositis Following Chemotherapy: 

A Microbiological Examination, Experimental Animal Study and Clinical Trial. Pharmaceut Anal Acta. 

2013;4:269. 

3. Abdellah EA, et al. Prevalence and Antibiogram Study of Escherichia coli and Staphylococcus aureus in Turkey 

Meat in Morocco. Pharmaceut Anal Acta. 2013;4:270. 

4. Valery HG, et al. Evaluation of Carbon Paste Electrodes Modified with Organic Molecules for the Analysis of 

Heavy Metals by Square Wave Voltammetry. Pharmaceut Anal Acta. 2013;4:271. 

5. Lin YW, et al. Cinnamophilin Inhibits Neutrophilic Respiratory Burst and Protects Against Ischemia-Reperfusion 

Brain Damage. Pharmaceut Anal Acta. 2013;4:272. 

6. Mahajan N, et al. An Insight in to the Pathogenesis of Diabetic Vascular Diseases: Role of Oxidative Stress and 

Antioxidants. Pharmaceut Anal Acta. 2013;4:273. 

7. Uddin G, et al. Bioassayguided Isolation of a Antinociceptive, Anti-inflammatory and Antipyretic Benzofuran 

Derivative from Viburnum grandiflorum. Pharmaceut Anal Acta. 2013;4:274. 

8. Hassan MA, et al. Evaluation of Sanazole Cytotoxicity in Human Drug-Sensitive and MDR Uterine Sarcoma Cells. 

Pharmaceut Anal Acta. 2013;4:275. 

9. Lee MKK and Di L. Crosstalk the Microdialysis in Scientific Research: from Principle to its Applications. 

Pharmaceut Anal Acta. 2014;5:276. 

10. Uryuhara Y and Kawakami K. The Contribution of Pharmacological Agents in the History of Organ 

Transplantation. Pharmaceut Anal Acta. 2014;5:277. 

11. Soliman SM, et al. Validated Stability- Indicating UPLC and Derivative Synchronous Fluorescence Spectroscopy 

Methods for the Determination of Atomoxetine Hydrochloride in Pharmaceutical Preparation. Pharmaceut Anal 

Acta. 2014;5:278. 

12. Thomasson R, et al. Pathology Image of the Month: Cough and Shortness of Breath in a Noncompliant Patient 

With HIV/AIDS. J La State Med Soc. 2015;167:202-204. 

13. Cruciani RA, et al. L-carnitine Supplementation in Patients with HIV/AIDS and Fatigue: A Double-Blind, Placebo-

Controlled Pilot Study. HIV AIDS (Auckl). 2015;7:65-73. 

14. Eiznhamer DA, et al. Safety and Pharmacokinetic Profile of Multiple Escalating Doses of (+) Calanolide A, a 

Naturally Occurring Non Nucleoside Reverse Transcriptase Inhibitor, In Healthy HIV-Negative Volunteers. HIV 

Clinical Trials. 2001;3:435-450. 

15. Kayombo EJ, et al. Role of Traditional Healers in Psychosocial Support in Caring for the Orphans: A Case of Dar-

Es Salaam City, Tanzania. J Ethnobiol Ethnomed. 2005;1: 3. 

16. Falco M, et al. A Nutritional therapy in Metabolic Changes in Individuals with HIV/AIDS. Rev Saude Publica. 

2012;46:737-46. 

17. Kyobutungi C, et al. HIV/AIDS and the Health of Older People in the Slums of Nairobi, Kenya: Results from a 

Cross Sectional Survey. BMC Public Health. 2009;9:153. 

18. Lachaud JP. HIV prevalence and Poverty in Africa: Micro- and Macro-Econometric Evidences Applied to Burkina 

Faso. J Health Econ. 2007;26:483-504. 

19. Kisangau DP, et al. Use of Traditional Medicines in the Management of HIV/AIDS Opportunistic Infections in 

Tanzania: A Case in the Bukoba Rural District. J Ethnobiol Ethnomed. 2007;3:29. 

20. Mboera LE, et al. The Readiness of the National Health Laboratory System in Supporting Care and Treatment of 

HIV/AIDS in Tanzania. BMC Health Serv Res. 2015;15:248. 

21. Nwaorgu O, et al. Prevalence of Human Immunodeficiency Virus Seropositivity in Head and Neck Malignancies 

in Sub-Saharan Africa. Acta Otolaryngol. 2007;127:1218-1221. 

22. Zeng W, et al. Resource Needs and Gap Analysis in achieving universal access to HIV/AIDS services: A Data 

Envelopment Analysis of 45 Countries. Health Policy Plan. 2016;31:624-633. 



 Research and Reviews: Journal of Pharmaceutical Analysis 
 
 

44 

e-ISSN: 2320-0812 
p-ISSN: 2347-2340 

 

JPA | Volume 5 | Issue 2 | Dcember, 2016 

23. Sow PS, et al. Implementation of an Antiretroviral Access Program for HIV-1-Infected Individuals in Resource-

Limited Settings: Clinical Results from 4 African Countries. J Acquir Immune Defic Syndr. 2007;44:262-267. 

24. Connors KP, et al. Optimizing Antibiotic Pharmacodynamics for Clinical Practice. Pharmaceut Anal Acta. 

2013;4:214. 

25. Sultana N, et al. Simultaneous Liquid Chromatographic Determination of Two Co-Prescribed Anti- Cancer Drugs 

in Bulk Drug, Dosage Formulations and in Human Serum Using Multivariate Technique: Application to in vitro 

Drug Interaction. Pharmaceut Anal Acta. 2013;4:215. 

26. Hu L, et al. A Novel Approach to Formulate and Optimize Orally Disintegrating Tablets of Bambuterol 

Hydrochloride. Pharmaceut Anal Acta.2013;4:216. 

27. Zheng WS, et al. Pharmacokinetic Study of Lappaconitine Hydrobromide Transfersomes in Rats by LC-MS. 

Pharmaceut Anal Acta. 2013;4:217. 

28. Shintani H. HPLC Analysis of Vitamin A and Carotenoids. Pharmaceut Anal Acta.2013;4:218. 

29. Shintani H. HPLC Analysis of Extracted Coenzyme Q (Coq) Homologues from Animal Tissues. Pharmaceut Anal 

Acta. 2013;4:219. 

30. Valle TA, et al. Lactobionic Acid Produced by Zymomonas mobilis: Alternative to Prepare Targeted 

Nanoparticles. Pharmaceut Anal Acta. 2013;4:220. 

31. Shintani H. Analysis of Free Fatty Acids in Blood of Healthy Person and that of Hepatitis Patient. Pharmaceut 

Anal Acta. 2013;4:222. 

32. Menaa F. When Pharma Meets Nano or The Emerging Era of Nano-Pharmaceuticals. Pharmaceut Anal Acta. 

2013;4:223. 

33. Misra R, et al. Design Considerations for Chemotherapeutic Drug Nanocarriers. Pharmaceut Anal Acta. 

2014;5:279. 

34. Iwamoto J. Monthly Risedronate for the Treatment of Postmenopausal Osteoporosis. Pharmaceut Anal Acta. 

2014;5:285. 

35. Sherley JL. Accelerating Progress in Regenerative Medicine by Advancing Distributed Stem Cell-based Normal 

Human Cell Biomanufacturing. Pharmaceut Anal Acta. 2014;5:286. 

36. Saeed Arayne M, et al. Monitoring of Pregabalin in Pharmaceutical Formulations and Human Serum Using UV 

and RPHPLC Techniques: Application to Dissolution Test Method. Pharmaceut Anal Acta. 2014;5:287. 

37. Lai JCL, et al. Physical Health Outcomes of Conjugal Bereavement: A Psychoneuroendocrine Model of 

Resilience. Pharmaceut Anal Acta. 2014;5:284. 

38. Mallu UR, et al. Periodic or Skip Testing in Pharmaceutical Industry: Us and Europe Perspective. Pharmaceut 

Anal Acta. 2014;5:283. 

39. Salvia MV, et al. Comparison of Two Analytical Methods for the Determination of Traces of Veterinary Antibiotics 

and Steroid Hormones in Soil Based on Pressurised Liquid Extraction (PLE) and Quick, Easy, Cheap, Effective, 

Rugged, Safe (Modified-Quechers) Extraction. Pharmaceut Anal Acta. 2014;5:315. 

40. Hafez HM, et al. Development of a Stability-Indicating HPLC Method for Simultaneous Determination of 

Amlodipine Besylate and Atorvastatin Calcium in Bulk and Pharmaceutical Dosage Form. Pharmaceut Anal 

Acta. 2014;5:316. 

41. Cone EJ, et al. The New Science of Abuse-Deterrence Assessment of Pharmaceutical Products; FDA Proposed 

Guidance and Category 1 Laboratory Studies. Pharmaceut Anal Acta. 2014;5:317. 

42. Tamimi L, et al. Pioglitazone HCl Levels and Its Pharmacokinetic Application in Presence of Sucralose in 

Animals Serum by HPLC Method. Pharmaceut Anal Acta. 2014;5:318. 

43. Shintani H. Development of Test Method for Pharmaceutical and BioPharmaceutical Products. Pharmaceut 

Anal Acta. 2013;4:258. 

44. Almeman AA and Aljofan M. Direct-To-Physician Advertising and Antibiotic Utilization in Upper Respiratory Tract 

Infection: A Critical Analysis. Pharmaceut Anal Acta. 2013;4:259. 

45. Sultana N, et al. Spectrophotometric Studies of Lamotrigine Charge Transfer Complexes: Synthesis and 

Characterization. Pharmaceut Anal Acta. 2013;4:260. 

46. Chitlange SS, et al. Stability-Indicating HPTLC Method for Simultaneous Estimation of Amoxicillin Trihydrate and 

Ambroxol Hydrochloride in Bulk and Pharmaceutical Dosage Form. Pharmaceut Anal Acta. 2013;4:261. 

47. Bais S, et al. Method Development and Validation for Desogestrel and Ethinylestradiol in Combined 

Pharmaceutical Dosage Form by RP-HPLC. Pharmaceut Anal Acta. 2013;4:262. 



 Research and Reviews: Journal of Pharmaceutical Analysis 
 
 

45 

e-ISSN: 2320-0812 
p-ISSN: 2347-2340 

 

JPA | Volume 5 | Issue 2 | Dcember, 2016 

48. Hasan N, et al. Simultaneous Determination of NSAID and Antimicrobial Preservatives Using Validated RPHPLC 

Method: An Application in Pharmaceutical and Clinical Laboratories. Pharmaceut Anal Acta. 2013;4:263. 

49. Suedee R. The Use of Molecularly Imprinted Polymers for Dermal Drug Delivery. Pharmaceut Anal Acta. 

2013;4:264. 

50. Nissankararao S, et al. Estimation of Irbesartan in Bulk and Dosage Forms by New Simple UV 

Spectrophotometry Using Hydrotropic Technique. Pharmaceut Anal Acta. 2013;4:265. 

51. Uchiumi F, et al. Effect of Lignin Glycosides Extracted from Pine Cones on the Human SIRT1 Promoter. 

Pharmaceut Anal Acta. 2013;4: 266. 

52. Mark L, et al. The Effect of Switching to the High-Efficient Rosuvastatin on the Success of Lipid Lowering 

Therapy in High Risk Patients. The CORVUS (Controlled Targets for High Vascular Risk Patients Using Effective 

Statins) Study. Pharmaceut Anal Acta. 2013;4:267. 

53. Perpetus IC. Healthcare in Developing Countries. Medical Practice Review. 2010;1: 9-11. 

54. Hardon A and Dilger H. Global AIDS Medicines in East African Health Institutions. Med Anthropol. 2011;30:136-

157. 

55. Lima MA, et al. Virtual Guide on Ocular Self-Examination to Support the Self-Care Practice for People with 

HIV/AIDS. Rev Esc Enferm USP. 2014;48:285-291. 

56. Kayombo EJ, et al. Experience on Healthcare Utilization in Seven Administrative Regions of Tanzania, J 

Ethnobiol Ethnomed. 2012;8:5. 

57. Henry WK, et al. Peering into the Future: Searching for Answers to Old and New Questions about HIV/AIDS. 

Minn Med. 2009;92(10):50-54. 

58. Rufaro C. An Overview of Traditional Medicine Situation in African Region. Africa Health Monitor. 2003;4:4-7. 

59. Kayombo EJ, et al. Experience in Initiating Collaboration of Traditional Heallers in Managing HIV/AIDS in 

Tanzania. J Ethnobiol Ethnomed. 2007;3:6. 

60. Kayombo EJ, et al. Traditional Healer’s Knowledge and Implications to the Management and Control of 

HIV/AIDS in Arusha, Tanzania. Tanzan Health Res Bull. 2006;8:95-100. 

61. Makunde WH, et al. Lost to Follow up and Clinical Outcomes of HIV Adult Patients on Antiretroviral Therapy in 

Care and Treatment Centres in Tanga City, north-eastern Tanzania. Tanzan J Health Res. 2012;14:250-256.  

62. Stanifer JW, et al. The Determinants of Traditional Medicine use in Northern Tanzania: a Mixed-Methods Study. 

PLoS One. 2015;10:e0122638. 

63. Paul SR, et al. (2001) Polymorphous Hemangioendothelioma in a Child with Acquired Immunodeficiency 

Syndrome (AIDS). Pediatr Blood Cancer. 2008;50:663-665.  

64. Savarino A and Shytaj IL. Chloroquine and Beyond: Exploring Anti-rheumatic drugs to Reduce Immune 

Hyperactivation in HIV/AIDS. Retrovirology. 2015;12:51. 

65. Bao L, et al. Modelling National HIV/AIDS Epidemics: Revised Approach in the UNAIDS Estimation and 

Projection Package 2011. Sex Transm Infect. 2012;88:i3-i10. 

66. Jimoh A, et al. Roles of Traditional Healers in the Fight Against HIV/AIDS. Ethno-Med. 2008;2:153-159. 

67. Khan LK, et al. HIV/AIDS Knowledge amongst Gypsies in Lahore and their Preventive Practices. J Coll 

Physicians Surg Pak. 2011;21:553-555. 

68. Atilola GO, et al. HIV/AIDS and the Long-Distance Truck Drivers in South-West Nigeria: A Cross-Sectional Survey 

on the Knowledge, Attitude, Risk Behaviour and Beliefs of Truckers. J Infect Public Health. 2010;3:166-178. 

69. Mamotte N, et al. Convergent Ethical Issues in HIV/AIDS, Tuberculosis and Malaria Vaccine Trials in Africa: 

Report from the WHO/UNAIDS African AIDS Vaccine Programme's Ethics, Law and Human Rights Collaborating 

Centre consultation, 10-11 February 2009, Durban, South Africa. BMC Med Ethics. 2010;11:3. 

70. Otieno J, et al. Vernacular Dominance in Folk Taxonomy: A Case Study of Ethnospecies in Medicinal Plant Trade 

in Tanzania. J Ethnobiol Ethnomed. 2015;11:10. 

71. Hsiao AF, et al. Complementary and Alternative Medicine use and Substitution for Conventional Therapy by HIV-

Infected Patients. J Acquir Immune Defic Syndr. 2003;33:157-165. 

72. Cáceres CF and Mendoza W. The national Response to the HIV/AIDS Epidemic in Peru: Accomplishments and 

Gaps--A Review. J Acquir Immune Defic Syndr. 2009;51:S60-S66. 

73. Kayombo EJ, et al. Experience of Initiating Collaboration of Traditional Healers in Managing HIV and AIDS in 

Tanzania. J Ethnobiol Ethnomed. 2007;3:6. 



 Research and Reviews: Journal of Pharmaceutical Analysis 
 
 

46 

e-ISSN: 2320-0812 
p-ISSN: 2347-2340 

 

JPA | Volume 5 | Issue 2 | Dcember, 2016 

74. Abramsky T, et al. A Community Mobilisation Intervention to Prevent Violence against Women and Reduce 

HIV/AIDS Risk in Kampala, Uganda (the SASA! Study): study protocol for a cluster randomised controlled trial. 

Trials. 2012;13:96. 

75. Pearce ME, et al. The Cedar Project: Resilience in the Face of HIV Vulnerability within a Cohort Study Involving 

Young Indigenous People who use Drugs in three Canadian Cities. BMC Public Health. 2015;15:1095. 

76. Korenromp EL, et al. Impact and Cost of the HIV/AIDS National Strategic Plan for Mozambique, 2015-2019--

Projections with the Spectrum/Goals Model. PLoS One. 2015;10:e0142908. 

77. Kayombo EJ. Kupinga Tego in Southern Highlands of Tanzania: A case of one African Traditional Methods of 

Healing. In: Psychotherapy in Africa, Third Issue edited by Sylvester Ntomchukwu Madu, Peter Kakubeire Alfred 

Pritz, Pietersburg. 1990;20-34. 

78. Kayombo EJ. Framework for Documenting Traditional Psychotherapy in Africa, In Ntomchukwu Sylvester Madu 

&Saraswathie Govender (editors), Mental Health and Psychotherapy, World Council for Psychotherapy African 

Chapter, Polokwane, Pietersburg. 2005;67-78. 

79. Gwadz M, et al. Behavioral Intervention Improves Treatment Outcomes among HIV-Infected Individuals who 

have Delayed, Declined, or Discontinued Antiretroviral Therapy: a randomized controlled trial of a Novel 

Intervention. AIDS Behav. 2015;19:1801-1817. 

80. Govender R, et al. AIDS-Related Knowledge, Stigma and Customary Beliefs of South African Construction 

Workers. AIDS Care. 2016; 2:1-7. 

81. Cortés Moncada C. WHO and UNAIDS Call to Control the Epidemic of HIV/AIDS. Rev Chilena Infectol. 

2015;32:711. 

82. Shintani H. HPLC Analysis of Phospholipids and their Hydroperoxides with Chemiluminescence Detection. 

Pharmaceut Anal Acta. 2013;4:225. 

83. Li L, et al. Liuwei Dihuang Wan, A Traditional Chinese Medicinal Formula, Protects Against Osteoporosis. 

Pharmaceut Anal Acta. 2013;4:226. 

84. Genel SG, et al. Clinical Presentation of Celiac Disease Masks Therapeutic Perspectives of Celiac Disease. 

Pharmaceut Anal Acta. 2013;4:228. 

85. Al-Hwiesh AK and Abdul-Rahman IS. Intermittent Dosing of Cinacalcet is also Effective in Treating Secondary 

Hyperparathyroidism in Hemodialysis Patients. Pharmaceut Anal Acta. 2013; 4:229. 

86. Vieillard V, et al. Development and Validation of a Stability- Indicating High Pressure Liquid Chromatography 

Method for Determination of Prostaglandin E1 and its Degradation Products in an Intracavernous Formulation. 

Pharmaceut Anal Acta. 2013;4:230. 

87. Praveen C, et al. Method Development and Validation for Simultaneous Estimation of Ethinyl Estradiol and 

Drospirenone and Forced Degradation Behavior by HPLC in Combined Dosage Form. Pharmaceut Anal Acta. 

2013;4:231. 

88. Ashour S. New Kinetic Spectrophotometric Method for Determination of Atorvastatin in Pure and 

Pharmaceutical Dosage Forms. Pharmaceut Anal Acta. 2013;4:232. 

89. Salem H. et al. Stability Indicating Validated Chromatographic Methods for Determination of Buflomedil in 

Presence of its Degradation Products. Pharm Anal Acta. 2013;4:233. 

90. Menaa F, et al. Physical Characterization of Blood Substitutes by Carbon-Fluorine Spectroscopy. Pharm Anal 

Acta. 2013;4:235. 

91. Cavallari C, et al. Thermal Study of Anhydrous and Hydrated Forms of Olanzapine. Pharm Anal Acta. 

2013;4:237. 

92. Shie PH, et al. The Flavonoids in Citrus Madurensislour and their Anti-Hepatitis B Virus Activity. Pharm Anal 

Acta. 2013;4:239. 

93. Sheikh REl, et al. Utility of Oxidation- Reduction Reaction for Determination of Gemifloxacin Mesylate and 

Moxifloxacin HCl in Pure Form and in Pharmaceutical Formulations using N-Bromosuccinimide. Pharm Anal 

Acta. 2013;4:240. 

94. Shintani H. ROS (Reactive Oxygen Species)-Generating Systems in Mitochondria, Microsomes and Peroxisomes. 

Pharm Anal Acta. 2013;4:242. 

95. Saeed Arayne M, et al. A Validated Reverse Phase Liquid Chromatographic Method for Simultaneous Analysis 

of Enalapril Maleate, Hydrochlorothiazide and Furosemide in Active Pharmaceutical Ingredients, 

Pharmaceutical Dosage Forms and Human Serum. Pharmaceut Anal Acta. 2013;4:244. 



 Research and Reviews: Journal of Pharmaceutical Analysis 
 
 

47 

e-ISSN: 2320-0812 
p-ISSN: 2347-2340 

 

JPA | Volume 5 | Issue 2 | Dcember, 2016 

96. Vaidya M and Panchal HK. Comparative Study of Data Generated by Structural Annotation of the Genome for 

Identifying the Unique Parameter Responsible For Pathogenic Property of Helicobacter Pylori. Pharmaceut Anal 

Acta. 2013;4:249. 

97. Bandyopadhyay S, et al. An Explicit Review on Quantitative Estimation of Candesartan Cilexetil Employing 

Various Analytical Techniques. Pharmaceut Anal Acta. 2013;4:254. 

98. Ali NW, et al. Spectrophotometric Methods for Simultaneous Determination of Two Hypouricemic Drugs in their 

Combined Dosage Form. Pharmaceut Anal Acta. 2013;4:255. 

99. Abdel Razeq SA, et al. Development of Stability Indicating Densitometric and Enhanced Sensitivity 

Spectrofluorimetric Methods for Determination of Zaleplon in Presence of its Acidic Degradation Products. 

Pharmaceut Anal Acta. 2013;4:256. 

100. Sultana N, et al. Development and Validation of a Simple and Efficient RPLC Method for Analysis of 

Captopril, Metformin, Pioglitazone and Glibenclamide in API, Formulations and Human Serum. Pharmaceut 

Anal Acta. 2013;4:257.  

 


