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Abstract: A Mobile spontaneous Network (MANET) may be an assortment of wireless

mobile nodes dynamically forming a short lived network while not the utilization of any

existing network infrastructure or centralized administration. There are completely

different routing protocols projected for MANETs that makes it quite tough to work out
that protocol is appropriate for various network conditions .This paper provides associate

study of various routing protocols. This paper presents a number of the offered secure

routing protocols and most typical attack patterns against spontaneous networks. Routing
protocols are subjected to case studies against the foremost usually known attack patterns
such as: denial-of-service attack, tunnelling, spoofing, part attack and hollow attack.
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INTRODUCTION

A wireless accidental network may be a decentralised variety of wireless network. The network is
accidental as a result of it doesn't trust a pre-existing infrastructure, like routers in wired networks or
access points in managed (infrastructure) wireless networks. Accidental networks don't have an explicit
topology or a central coordination purpose. Therefore, causation and receiving packets are additional
sophisticated than infrastructure networks. Nowadays, with the broadening growth in wireless network
applications like hand-held computers, PDAs and cell phones, researchers are inspired to enhance the
network services and performance. One amongst the difficult style problems in wireless accidental
networks is supporting quality in Mobil Ad-hoc Networks (MANETs). The quality of nodes in MANETs will
increase the quality of the routing protocols and therefore the degree of connection’s flexibility. However,
the pliability of permitting nodes to affix, leave, and transfer knowledge to the network create security
challenges. A Manet may be an assortment of mobile nodes sharing a wireless channel with none
centralized management or established communication backbone. Manet has dynamic topology and every
mobile node has restricted resources like battery, process power and on-board memory. This type of
infrastructure-less network is incredibly helpful in state of affairs within which standard wired networks
isn't possible like battlefields, natural disasters etc. The nodes that are within the transmission vary of
every different communicate directly otherwise communication is finished through intermediate nodes
that are willing to forward packet therefore these networks also are referred to as as multi-hop networks.
Mobile accidental network nodes are furnished wireless transmitters and receivers victimization
antennas, which can be extremely directional (point-to-point), position (broad-cast), in all probability
manageable, or some combination
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In MANETs, some kind of routing protocol is needed so as to dynamically observe the multi-hop ways
through that packets is sent from one node to a different.
There are unit essentially 2 classes of routing protocols for MANETs:

2.1. Table Driven (Proactive): DSDV, GSR, WRP
2.2. supply Initiated On-Demand (Reactive): ABR, AODV, DSR, and LAR.
2.3. Hybrid routing protocols: ZRP, SHARP
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2.1. Proactive or Table-Driven Routeing
Table driver routing protocols, each node maintains the constellation info, within the sort of routing
tables by sporadically exchanging routing info. Routing info is mostly flooded within the whole network.
Whenever a node needs a path to a destination, it runs Associate in Nursing applicable path finding rule
on the topology info it maintains.ng Protocols
2.1.1. Dynamic Destination-Sequenced Distance-Vector Routing Protocol (DSDV)

DSDV is developed on the idea of Bellman–Ford routing formula with some modifications. During this
routing protocol, every mobile node within the network keeps a routing table. Every of the routing table
contains the list of all offered destinations and therefore the range of hops to every. Every table entry is
labelled with a sequence range that is originated by the destination node. Periodic transmissions of
updates of the routing tables facilitate maintaining the topology data of the network. If there's any new
vital modification for the routing data, the updates are transmitted like a shot. Therefore the routing data
updates would possibly either be periodic or event driven.

DSDV protocol needs every mobile node within the network to advertise its own routing table to its
current neighbours. The advert is completed either by broadcasting or by multicasting. By the
advertisements, the neighbouring nodes will realize any modification that has occurred within the
network as a result of the movements of nodes. The routing updates may be sent in 2 ways: one is named
a full dump and another is progressive. Just in case of full dump, the whole routing table is shipped to the
neighbours, wherever as just in case of progressive update, solely the entries that need changes are sent.
2.1.2. Wireless Routing Protocol (WRP)

WRP belongs to the overall category of path-finding algorithms outlined because the set of distributed
shortest path algorithms that calculate the ways victimization data relating to the length and second-tolast hop of the shortest path to every destination. WRP reduces the amount of cases during which a short
lived routing loop will occur. For the aim of routing, every node maintains four things: one. A distance
table a pair of. A routing table three. A link-cost table four. A message retransmission list (MRL).

WRP uses periodic update message transmissions to the neighbours of a node. The nodes within the
response list of update message (which is created victimization MRL) ought to send acknowledgments. If
there's no amendment from the last update, the nodes within the response list ought to send associate
idle hi message to make sure property. A node will decide whether or not to update its routing table when
receiving associate update message from a neighbour and perpetually it's for a much better path
victimization the new data. If a node gets a much better path, it relays back that data to the initial nodes in
order that they will update their tables. When receiving the acknowledgment, the initial node updates its
MRL. Thus, when the consistency of the routing data is checked by every node during this protocol, that
helps to eliminate routing loops and perpetually tries to seek out the simplest resolution for routing
within the network.
2.2. Reactive or On-Demand Routing Protocol

Protocols that be this class don't maintain the topology data. They get needed the mandatory} path
once it's required, by employing an affiliation institution method. Thence these protocols don't exchange
routine data sporadically.
2.2.1. Dynamic Source Routing (DSR)

Dynamic supply Routing (DSR) may be a reactive protocol supported the supply route approach. In
Dynamic supply Routing (DSR) protocol is predicated on the link state rule during which supply initiates
route discovery on demand basis. The sender determines the route from supply to destination and it
includes the address of intermediate nodes to the route record within the packet. DSR was designed for
multi hop networks for tiny Diameters. It’s a beaconless protocol during which no salutation messages
square measure changed between nodes to give notice them of their neighbours within the network.
2.2.2. Ad Hoc on-Demand Distance Vector Routing (AODV)

AODV is essentially associate improvement of DSDV. But, AODV could be a reactive routing protocol
rather than proactive. It minimizes the amount of broadcasts by making routes supported demand, that
isn't the case for DSDV. Once any supply node needs to send a packet to a destination, it broadcasts a
route request (RREQ) packet. The neighbouring nodes successively broadcast the packet to their
neighbours and therefore the method continues till the packet reaches the destination. throughout the
method of forwarding the route request, intermediate nodes record the address of the neighbour from
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that the primary copy of the published packet is received. This record is hold on in their route tables that
helps for establishing a reverse path. If further copies of an equivalent RREQ square measure later
received, these packets square measure discarded.

The reply is distributed exploitation the reverse path. For route maintenance, once a supply node
moves, it will reinitiate a route discovery method. If any intermediate node moves among a selected
route, the neighbour of the drifted node will discover the link failure and sends a link failure notification
to its upstream neighbour. This method continues till the failure notification reaches the supply node.
Supported the received data, the supply would possibly plan to re-initiate the route discovery section
2.2.3. Associativity-Based Routing (ABR)

ABR protocol defines a brand new kind of routing metric “degree of association stability” for mobile
impromptu networks. During this routing protocol, a route is chosen supported the degree of association
stability of mobile nodes. Every node sporadically generates beacon to announce its existence. Upon
receiving the beacon message, a neighbour node updates its own associativity table. For every beacon
received, the associativity tick of the receiving node with the beaconing node is inflated. A high worth of
associativity tick for any specific beaconing node means the node is comparatively static. Associativity
tick is reset once any neighbouring node moves out of the neighbourhood of the other node.
2.3. Hybrid Routing Protocols

Protocols happiness to the present class mix the most effective options of the higher than 2 classes.
Nodes among an explicit distance from the node involved or among a selected nation square measure
aforesaid to be among the routing zone of the given node. For routing among this zone, a table-driven
approach is employed. For nodes that square measure situated during this zone, square measure ondemand approach is employed.
2.3.1. Zone Routing Protocol (ZRP)

ZRP is appropriate for wide range of MANETs, particularly for the networks with giant span and
various quality patterns. During this protocol, every node proactively maintains routes at intervals an
area region that is termed as routing zone. Route creation is completed employing a query-reply
mechanism. For making completely different zones within the network, a node 1st must grasp UN agency
its neighbour’s ar. A neighbour is outlined as a node with whom direct communication are often
established, which is, at intervals one hop transmission vary of a node.Neighbour discovery info is
employed as a basis for Intra-zone Routing Protocol (IARP). Instead of blind broadcasting, ZRP uses
question management mechanism to cut back route question traffic by directional question messages
outward from the query supply and far from coated routing zones. A coated node may be a node that
belongs to the routing zone of a node that has received a route question.

During the forwarding of the question packet, a node identifies whether or not it's coming back from
its neighbour or not. If yes, then it marks all of its well-known neighbouring nodes in its same zone as
coated. The question is so relayed until it reaches the destination. The destination successively sends back
a reply message via the reverse path and creates the route.
2.3.2. Sharp Hybrid Adaptive Routing

SHARP adapts between reactive and proactive routing by dynamically variable the number of routing
info shared proactively. This protocol defines the proactive zones around some nodes. The quantity of
nodes in a very explicit proactive zone is decided by the node-specific zone radius. All nodes at intervals
the zone radius of a selected node become the member of that specific proactive zone for that node. If for
a given destination a node isn't gift at intervals a selected proactive zone, reactive routing mechanism
(query-reply) is employed to determine the route to it node.

Proactive routing mechanism is employed at intervals the proactive zone. Nodes at intervals the
proactive zone maintain routes proactively solely with relevancy the central node. During this protocol,
proactive zones square measure created mechanically if some destinations square measure oftentimes
self-addressed or sought-after at intervals the network. The proactive zones act as collectors of packets
that forward the packets expeditiously to the destination, once the packets reach any node at the zone
section.

CASE STUDIES OF ATTACK PATTERNS ON ROUTING PROTOCOLS

There are a unit quite range of routing protocols that area unit glorious in terms of potency. However
the protection needs of those protocols modified things and a lot of elaborated analysis is presently
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current to develop secure impromptu routing protocols. Manet’s area unit very susceptible to attacks
thanks to their dynamically dynamic topology, absence of typical security infrastructures and open
medium of communication, which, not like their wired counterparts, can't be secured. To handle these
considerations, many secure routing protocols are proposed: Secure economical Distance Vector Routing
(SEAD), Ariadne, and attested Routing for impromptu Networks (ARAN), Secure impromptu On-Demand
Distance Vector Routing (SAODV), and Secure Routing Protocol (SRP).
3.1. Secure Efficient Ad hoc Distance Vector (SEAD)

SEAD was developed supported Destination Sequence Distance Vector (DSDV) and incorporates
unidirectional Hash operate to evidence within the routing update mechanism so as to boost the routing
security. Securing a table driven protocol is more durable than securing associate on demand protocol
because of the existence of predefined routes. Distance vector protocols encapsulate the route info into a
hop count worth and a next hop. Associate assailant cannot produce a legitimate route with a bigger
sequence range that it received because of the properties of hash operate. As SEAD incorporates
neighbour authentication through Hash functions, associate assailant cannot compromise any node. SEAD
is prone through hollow attack. Albeit authentication is provided mistreatment hash functions, a hollow
attack is feasible through tunnelling the packets from one location and retransmitting them from different
location into the network.

All packets within the hollow attack flow during a circle rather than reaching the destination. Routing
table overflow attacks area unit doable in SEAD, as SEAD is developed supported a table driven approach.
A compromised node will advertise routes to nodes that aren't within the network and there by fill within
the area allotted within the routing table with false node routes. Spoofing attack is feasible through
compromised node acting sort of a destination node within the route discovery method by spoofing the
identity of the destination node that may cause route destruction. Part attack is additionally doable
through a compromised node advertising the shortest roots to non-existing nodes within the network.
Tunnelling and DOS attacks are doable through compromised nodes. Table driven protocols area unit way
more vulnerable to security threats.
3.2. Ariadne

Ariadne was developed supported associate degree on demand protocol, Destination supply Routing
(DSR). Ariadne uses MACs and shared keys between nodes to attest between nodes and use time stamps
for packet period. Hole attacks square measure potential in Ariadne through 2 compromised nodes.
Ariadne prevents spoofing attacks with time stamps. The employment of supply routes prevents loops,
since a packet passing through solely legitimate nodes won't be forwarded into a loop because of time
stamps.
3.3. Secure Routing Protocol (SRP)

Secure routing protocol (SRP) was developed supported Destination supply Routing (DSR). The
intermediate nodes taking part within the route discovery live the frequency of queries received from
their neighbours and maintain a priority ranking reciprocally proportional to the question rate. Therefore
the malicious compromised nodes taking part within the network area unit given least priority to modify.
The safety analysis is comparable to Ariadne because it relies on DSR protocol.
3.4. Authenticated Routing for Ad hoc Network (ARAN)

ARAN uses public key cryptography and a central certification authority server for node
authentication and neighbour node authentication in route discovery. Denial-of-service attacks square
measure potential with compromised nodes. Malicious nodes cannot initiate associate degree attack as a
result of the neighbour node authentication through certificates. Taking part nodes broadcast inessential
route requests across the network. Associate degree wrongdoer will cause congestion within the
network, there by compromising the practicality of the network.

Spoofing attacks square measure prevented by ARAN through node level signatures. Every packet
within the network is signed by its personal key before broadcasted to ensuing level and checked for the
authentication. Thus spoofing the identity of node is hampered by ARAN. As a result of the sturdy
cryptologic options of ARAN, malicious nodes cannot participate in any sort of attack patterns. Solely
compromised nodes will participate in any attack pattern. Tunnelling attacks square measure potential in
ARAN. 2 compromised neighbour nodes will collaborate to incorrectly represent the length of obtainable
ways by encapsulating and tunnelling the routing message between them. Whole attack is additionally
potential through 2 compromised nodes. Table overflow, part attacks square measure not possible as a
result of node level authentication with signatures.
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3.5. Secure Ad hoc On-Demand Distance Vector Routing (SAODV)
SAODV could be a wide enforced protocol in trade thanks to its robust security measures. SADOV uses
a central key management in its routing topology. Digital signatures square measure accustomed
demonstrate at node level and hash chain is employed to forestall the sterilization of node counts.
Tunnelling attacks square measure doable through 2 compromised nodes. Hole attacks square measure
perpetually doable with compromised nodes in any accidental constellation. The utilization of sequence
numbers may stop most of the doable replay attacks.

CONCLUSION

In this paper variety of routing protocols for Edouard Manet, that are broadly speaking categorised as
proactive and reactive and Hybrid protocols. This paper discusses common attainable attacks on totally
different protocols getting used in MANETs. We’ve got tried to investigate them thus on forestall the
offender to intrude in wireless networks. There are uncountable techniques with that, one will simply
discover most of the attacks. One will opt for them in accordance with the protocol getting used within
the network. However, no protocol is absolutely secure from attacks being encountered within the
MANETs. Hence, one should opt for a mix of techniques showing intelligence to avoid any attack and
create the network absolutely secure.

REFERENCES

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]

[13]
[14]

Das, J., Das, M. P., & Velusamy, P. (2013). Sesbania grandiflora leaf extract mediated green
synthesis of antibacterial silver nanoparticles against selected human pathogens. Spectrochimica
Acta Part A: Molecular and Biomolecular Spectroscopy, 104, 265-270.
Umanath, K.P.S.S.K., Palanikumar, K., & Selvamani, S. T. (2013). Analysis of dry sliding wear
behaviour of Al6061/SiC/Al2O3 hybrid metal matrix composites. Composites Part B:
Engineering, 53, 159-168.
Udayakumar, R., Khanaa, V., Saravanan, T., & Saritha, G. (1786). Cross layer optimization for
wireless network (WIMAX). Middle-East Journal of Scientific Research, 16(12), 1786-1789.
Kumaravel, A., & Rangarajan, K. (2013). Algorithm for automaton specification for exploring
dynamic labyrinths. Indian Journal of Science and Technology, 6(5S), 4554-4559.
Pieger, S., Salman, A., & Bidra, A.S. (2014). Clinical outcomes of lithium disilicate single crowns
and partial fixed dental prostheses: a systematic review. The Journal of prosthetic
dentistry, 112(1), 22-30.
Vijayaraghavan, K., Nalini, S.K., Prakash, N.U., & Madhankumar, D. (2012). One step green
synthesis of silver nano/microparticles using extracts of Trachyspermum ammi and Papaver
somniferum. Colloids and Surfaces B: Biointerfaces, 94, 114-117.
Khanaa, V., Mohanta, K., & Satheesh, B. (2013). Comparative study of uwb communications over
fiber using direct and external modulations. Indian Journal of Science and Technology, 6(6),
4845-4847.
Khanaa, V., Thooyamani, K. P., & Udayakumar, R. (1798). Cognitive radio based network for ISM
band real time embedded system. Middle-East Journal of Scientific Research, 16(12), 1798-1800.
Vijayaraghavan, K., Nalini, S.K., Prakash, N.U., & Madhankumar, D. (2012). Biomimetic synthesis of
silver nanoparticles by aqueous extract of Syzygium aromaticum. Materials Letters, 75, 33-35.
Caroline, M.L., Sankar, R., Indirani, R.M., & Vasudevan, S. (2009). Growth, optical, thermal and
dielectric studies of an amino acid organic nonlinear optical material: l-Alanine. Materials
Chemistry and Physics, 114(1), 490-494.
Kumaravel, A., & Pradeepa, R. (2013). Efficient molecule reduction for drug design by intelligent
search methods. International Journal of Pharma and Bio Sciences, 4(2), B1023-B1029.
Kaviyarasu, K., Manikandan, E., Kennedy, J., Jayachandran, M., Ladchumananandasiivam, R., De
Gomes, U. U., & Maaza, M. (2016). Synthesis and characterization studies of NiO nanorods for
enhancing solar cell efficiency using photon upconversion materials. Ceramics
International, 42(7), 8385-8394.
Sengottuvel, P., Satishkumar, S., & Dinakaran, D. (2013). Optimization of multiple characteristics
of EDM parameters based on desirability approach and fuzzy modeling. Procedia Engineering, 64,
1069-1078.
Chellaram, С. (2009). Bioactive potential of coral associated gastropod, Trochus tentorium of Gulf
of Mannar, Southeastern India. J. Med. Sci, 9(5), 240-244.

448

[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22]

[23]
[24]
[25]

[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]

Dr.C. Rajabhushanam et.al

Kaviyarasu, K., Ayeshamariam, A., Manikandan, E., Kennedy, J., Ladchumananandasivam, R.,
Gomes, U. U., & Maaza, M. (2016). Solution processing of CuSe quantum dots: Photocatalytic
activity under RhB for UV and visible-light solar irradiation. Materials Science and Engineering:
B, 210, 1-9.
Kumaravel, A., & Udayakumar, R. (2013). Web portal visits patterns predicted by intuitionistic
fuzzy approach. Indian Journal of Science and Technology, 6(5S), 4549-4553.
Srinivasan, V., & Saravanan, T. (2013). Reformation and market design of power sector. MiddleEast Journal of Scientific Research, 16(12), 1763-1767.
Kaviyarasu, K., Manikandan, E., Kennedy, J., & Maaza, M. (2015). A comparative study on the
morphological features of highly ordered MgO: AgO nanocube arrays prepared via a
hydrothermal method. RSC Advances, 5(100), 82421-82428.
Kumaravel, A., & Udhayakumarapandian, D. (2013). Consruction of meta classifiers for apple scab
infections. International Journal of Pharma and Bio Sciences, 4(4), B1207-B1213.
Sankari, S. L., Masthan, K. M. K., Babu, N. A., Bhattacharjee, T., & Elumalai, M. (2012). Apoptosis in
cancer-an update. Asian Pacific journal of cancer prevention, 13(10), 4873-4878.
Harish, B. N., & Menezes, G. A. (2011). Antimicrobial resistance in typhoidal salmonellae. Indian
journal of medical microbiology, 29(3), 223-229.
Manikandan, A., Manikandan, E., Meenatchi, B., Vadivel, S., Jaganathan, S. K.,
Ladchumananandasivam, R., & Aanand, J. S. (2017). Rare earth element (REE) lanthanum doped
zinc oxide (La: ZnO) nanomaterials: synthesis structural optical and antibacterial studies. Journal
of Alloys and Compounds, 723, 1155-1161.
Caroline, M. L., & Vasudevan, S. (2008). Growth and characterization of an organic nonlinear
optical material: L-alanine alaninium nitrate. Materials Letters, 62(15), 2245-2248.
Saravanan T., Srinivasan V., Udayakumar R. (2013). A approach for visualization of
atherosclerosis in coronary artery, Middle - East Journal of Scientific Research, 18(12),
1713-1717.
Poongothai, S., Ilavarasan, R., & Karrunakaran, C.M. (2010). Simultaneous and accurate
determination of vitamins B1, B6, B12 and alpha-lipoic acid in multivitamin capsule by reversephase high performance liquid chromatographic method. International Journal of Pharmacy and
Pharmaceutical Sciences, 2(4), 133-139.
Udayakumar, R., Khanaa, V., & Saravanan, T. (2013). Synthesis and structural characterization of
thin films of SnO 2 prepared by spray pyrolysis technique. Indian Journal of Science and
Technology, 6(6), 4754-4757.
Anbazhagan, R., Satheesh, B., & Gopalakrishnan, K. (2013). Mathematical modeling and
simulation of modern cars in the role of stability analysis. Indian Journal of Science and
Technology, 6(5S), 4633-4641.
Caroline, M.L., & Vasudevan, S. (2009). Growth and characterization of bis thiourea cadmium
iodide: A semiorganic single crystal. Materials Chemistry and Physics, 113(2-3), 670-674.
Sharmila, S., Jeyanthi Rebecca, L., & Das, M. P. (2012). Production of Biodiesel from Chaetomorpha
antennina and Gracilaria corticata. Journal of Chemical and Pharmaceutical Research, 4(11),
4870-4874.
Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2013). An integrated agent system for e-mail
coordination using jade. Indian Journal of Science and Technology, 6(6), 4758-4761.
Caroline, M. L., Kandasamy, A., Mohan, R., & Vasudevan, S. (2009). Growth and characterization of
dichlorobis l-proline Zn (II): A semiorganic nonlinear optical single crystal. Journal of Crystal
Growth, 311(4), 1161-1165.
Caroline, M.L., & Vasudevan, S. (2009). Growth and characterization of L-phenylalanine nitric
acid, a new organic nonlinear optical material. Materials Letters, 63(1), 41-44.
Kaviyarasu, K., Xolile Fuku, Genene T. Mola, E. Manikandan, J. Kennedy, and M. Maaza.
Photoluminescence of well-aligned ZnO doped CeO2 nanoplatelets by a solvothermal
route. Materials Letters, 183(2016), 351-354.
Saravanan, T., & Saritha, G. (2013). Buck converter with a variable number of predictive current
distributing method. Indian Journal of Science and Technology, 6(5S), 4583-4588.

449

[35]
[36]
[37]

[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]

Eurasian Journal of Analytical Chemistry

Parthasarathy, R., Ilavarasan, R., & Karrunakaran, C. M. (2009). Antidiabetic activity of Thespesia
Populnea bark and leaf extract against streptozotocin induced diabetic rats. International Journal
of PharmTech Research, 1(4), 1069-1072.
Hanirex, D. K., & Kaliyamurthie, K. P. (2013). Multi-classification approach for detecting thyroid
attacks. International Journal of Pharma and Bio Sciences, 4(3), B1246-B1251.
Kandasamy, A., Mohan, R., Lydia Caroline, M., & Vasudevan, S. (2008). Nucleation kinetics, growth,
solubility and dielectric studies of L‐proline cadmium chloride monohydrate semi organic
nonlinear optical single crystal. Crystal Research and Technology: Journal of Experimental and
Industrial Crystallography, 43(2), 186-192.
Srinivasan, V., Saravanan, T., Udayakumar, R., & Saritha, G. (2013). Specific absorption rate in the
cell phone user’s head. Middle-East Journal of Scientific Research, 16(12), 1748-50.
Udayakumar R., Khanaa V., & Saravanan T. (2013). Chromatic dispersion compensation in optical
fiber communication system and its simulation, Indian Journal of Science and Technology, 6(6),
4762-4766.
Vijayaragavan, S.P., Karthik, B., Kiran, T.V.U., & Sundar Raj, M. (1990). Robotic surveillance for
patient care in hospitals. Middle-East Journal of Scientific Research, 16(12), 1820-1824.
Shah, M. A., Patel, H., & Raj, H. (2017). Methods for the Estimation of Ellagic Acid and Curcumin in
Antidiabetic Herbal Formulations-A Review. Eurasian Journal of Analytical Chemistry, 12(4), 295311.
Ghasemi, E., & Kaykhaii, M. (2017). Determination of zinc, copper, and mercury in water samples
by using novel micro cloud point extraction and UV-Vis spectrophotometry. Eurasian J. of
Analytical Chemistry, 12(4), 324-313.
Shirkhedkar, A. A., Chaudhari, S. R., Patil, A. S., & Surana, S. J. (2017). A Concise Review on
Analytical Profile of Valsartan. Eurasian Journal of Analytical Chemistry, 12(4), 337-364.
Attia, K. A. S., Mohamad, A. A. H., & Emara, M. S. (2017). Determination of albendazole in the
presence of its alkaline degradation product using TLC-densitometric and chemometric methods:
A comparative study. Eurasian Journal of Analytical Chemistry, 12(4), 365-383.
Tandel, J. N. (2017). Development and validation of RP-Hplc method for the Simultaneous
Determination of amiloride hydro chloride and Furosemide in pure and pharmaceutical Dosage
form. Eurasian Journal of Analytical Chemistry, 12(4), 385_394.
Yusof, N. F., Sharib, J., & Jaffary, N. A. M. (2017). Determination of 238PU and 239 in Marine
Sediment Using Alpha Spectrometry. Eurasian Journal of Analytical Chemistry, 12(4), 405-416.
Kavitha, J., & Lakshmi, K. S. (2017). Design of Experiments Based Validated HPTLC Method for
Quantification of Oxybenzone and Avobenzone in Personal Care Products. Eurasian Journal of
Analytical Chemistry, 12(4), 417-428.

