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Non-ionic surfactants, poly oxyethylene sorbitan adipose acid esters (polysorbate),
were used in this work to explore the consequence of temperature on CMC throughout a wide
temperature range. The phase separation model is used to analyze the enthalpy and entropy of
micelle conformation. The Du Néuys ring was used to determine the results' face pressure. The
CMC standards were derived after the strong break down in surfactant attention plots of face
pressure vs. logarithms. The CMC at continuous temperature decreases as the chain length of
the surfactants rises, which is completely connected to the reduction in hydrophilicity of the
motes. Because of the lower possibility of hydrogen bond conformation on high temperatures, the
CMC of each surfactant initially declines and then increases as the system temperature rises. As
the temperature rises, the commencement of micellization tends to happen at a faster rate. The
focus of this research is on the characterization of solubilization of drugs that aren't sufficiently
responsive. Face pressure measurements for nonionic surfactant TritonX-100 were also taken
in order to assess the solubilization features. In the presence of colourful organic detergent, the
medium's opposition and the likely positions of SMX and TMP were also discussed. TritonX-100,
a nonionic surfactant, was also tested. In the presence of colourful organic detergents, the
medium's opposition and the likely position of SMX and TMP were also discussed.
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Dissolvability assumes a significant
part in drug conveyance and successful ingestion
of medications. It is one of the boundaries for
concluding the ideal centralization of medications
expected for drug reaction [1-3]. In any case, because
of low watery dissolvability, high portions of
medications are expected to arrive at the restorative
focus after oral organization [4-5]. In drug science,
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the associations of various medications with bio-
atoms have been widely contemplated. In this
regard, many medications with sedative, upper,
sedative, and anti-toxin activities, apply their action
by association with organic films, which might
be considered as an intricate type of amphiphilic
bi-layers. Subsequently, full information on the
instrument of the associations of medications with
additional unfamiliar substances is expected prior
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to the real purpose in human body. This occurs
because of the way that medications are generally
utilized within the sight of an assortment of added
substances [6-7]. The total value limit in response
is one of the characteristics of surfactants. As the
amount entered into the frame, within a limited
repair range, a few real features of surfactant
systems change unexpectedly. Micelles are one
nature of situate and the range of adjustment
is known as the basic micelle focus (CMC), in
addition to which micelles are independently
installed in systems. A few micellization
parameters, for example, several conglomeration
temperature Effect on brittle micelle Absorption
2269 (n), and critical micelle concentration may
fluctuate by changing environmental conditions.
Micellization is impacted through different
elements including nature of surfactant (chain
length, hydrophobic head, and volume bunch
region), temperature, dissolvable, added substance,
ionic strength, pressure, pH etc [8-9]. In non-ionic
surfactants, CMC diminishes so the temperature
is expanded. This exists because of an expanding
into the obliteration of hydrogen connections
among aquatic atoms and surfactant hydrophilic
gatherings. The log critical micelles concentration
against 1/T plot is almost planar [10]. Be that as
it may, different investigations are performance
a little different, for the nonionic surfactants, for
example, polyoxyethylenated glycol monoether
in a watery arrangement displayed a base in the
CMC-temperature bend. The high temperature
of the base in the CMC-temperature bend is
around 50°C and increments as the oxyethylene
chain length increments. Nonetheless, the greater
parts of past tests were done up to 45°C. It is
reasonable to accept that 45°C is too low to even
think about noticing the base CMC conduct in
the CMC-temperature bend. Fluoroquinolone
subsidiaries ciprofloxacin hydrochloride has broad
spectrum movement against gram-negative and
gram-positive microscopic organisms. Artificially
it is 1-cyclopropyl 6-fluoro - 1,4-dihydro-4-
oxo-7-piperazine - 1-yl quinoline 3-carboxylic
corrosive hydrochloride C17H18FN303, HCI,
H20. Ciprofloxacin represses the DNA gyrase
compound of microorganisms which is responsible
for the perpetual presentation of negative super
curls into DNA, so ciprofloxacin is considered as
a bactericidal agent [11-12]. The fixation expected
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to repress gyrase - intervened DNA very curling is
between (0.1-10mg/ml). fluoroquinolone contains
a fluorine iota at position 6 of the 4 - quinolone
core subsequently it having a drawn out range
of movement and expanded antibacterial power
contrasted and non-fluorinated quinolones (e.g.,
cinoxacin, nalidixic corrosive, oxolinic acid)[13].
The aim of the study is effect of temperature on
the critical micelle concentration and micellar
solubilization of poorly water soluble drugs.

MATERIAL AND METHOD

Sodiumdodecyl sulphate(SDS),
cetyltrimethylammoniumbromide (CTAB),
octylphenol ethoxylate (TX-100) having purity
>99% were obtained from Molychem laboratories,
Mumbai (India) and 3-[(3-Cholamidopropyl)
dimethylammonio]-1-propanesulfonate were
obtained from Thermo Fisher Scientific, USA,
Ciprofloxacin were obtained from Dr Reddys pvt.
Limited vishakhapatanam.

Procedure

The micelle behavior of different
surfactants in the presence and absence of
antibiotics drugs have been studied with the help of
conductivity and surface tension method [14-16].
The description of the instruments usedare-
Conductivity Measurements

Performance measure using digital
conductivity meters is provided for direct systronic
reading. The measured was conductivity cell with
KCL solution (0.001 and 0.01M) at the suitable
concentration range. Solution of surfactant is
continuously supplemented with using the micro
pipette, then taken small beaker and conduct
conduction is measured after receiving the same
temperature.The resting point in the structure
of a certain conductivity compared to the entire
concentration of the CMC and surfactant was taken
in mole fractions.

Surface tensionmeasurements

Surface tensions of all samples were
measured through tensiometer (Jencon India) used
platinum ring for detachment method at 300K. Ring
of platinum was sterilized with flame then distilled
water earlier each measurement [17].The accuracy
of tensiometer was measuring surface tension
and checked of pure aquatic i.e., 72.6 mNm™"'.The
water intensity is taken from the average three-
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Table 1. Critical micelle concentration (CMC) maximum surface excesses concentration (Amax),

minimum is per molecules on air water interface (Amin), surface tensions of surfactant solutions

at CMC (CMC), surface pressure at CMC (CMC) for binary surfactant (CPF+SDS, CPF+CTAB,
CPF+TX-100 and CPF+CHAPS) system at 300K.

[CPF] mM CMC (mM) 10°Amax Amin yCMC nCMC
(mol m-2) (nm2) (mNm-1) (mNm-1)
CPF+SDS
0 8 3.239 51.27 374 33.6
0.005 2.2 1.025 162.06 44 24
0.01 2.1 1.439 11543 47 21
0.05 1.8 1.962 84.64 52 16
CPF+CTAB
0 0.9 7.8 3.03 442 26.8
0.005 0.22 5.1 14.8 37 31
0.01 0.2 5.2 13.2 39.2 28.5
0.05 0.2 4 20.6 38.2 29.8
CPF+TX-100
0 0.4 5.66 293 471 23.9
0.005 0.35 1.7 96.02 30 38
0.01 0.35 2.07 80.01 30.1 37.9
0.05 0.35 1.5 110.3 29.5 38.5

dimensional scale. The extreme power required to
pull the ring on the optical connector is measured
and associated with surface tension [18-20]. The
results were found to be accurate within + 0.1

mNm'.

RESULT AND DISCUSSION

An important and vital factor in the
interaction of drugs with biological tissues is
their binding to membranes. It is necessary to
understand the sites of drug interactions and the
impact of additives on these sites. Overcrowding
can have a profound effect on the biological
function of dehydration drugs, making this research
interesting. This paper reports the interaction of
antibiotic drugs i.e. Ciprofloxacin (CPF) with
conventional surfactants like cetyl trimethyl
ammonium bromide (CTAB) Sodium dodecyl
sulphate (SDS), octyl phenol ethoxylate (TX-100)
and 3-[(3-Cholamidopropyl) dimethyl ammonio]
-1- propane sulfonate at various mole fractions of
drug by employing surface tension measurement.
The physiochemical behavior of Ciprofloxacin
(CPF)in the presence of different surfactants
(SDS, CTAB, TX-100 and CHAPS) in different
concentration(0.005,0.01and0.05%) have been

studied measurement of surface tension at 300
K. The local (a) incompatibility of ciprofloxacin
with the solution surfactant is measured by the
concentration exceeding and under the micelle
concentration (CMC) as shown in figure1.The value
of surface tension decreases through increasing
the concentration of surfactant. The adsorption
behavior of mixtures ACT + SDS/CTAB/TX-100/
CHAPS at the interface and its consequent effect on
the interfacial properties varies significantly with
the concentration of relative components. As the
concentration of Ciprofloxacin-surfactant mixture
increases, they orient at the air-water interface
and substantially decreases the interfacial tension.
One of the important criteria to know the solution
behavior is the efficiency of interfacial adsorption.

The decline in the linear conflict has been
seen with the increase of SDS and CTAB focus
as far as CMC. CMC surfactant decreases in the
presence of drug, the decrease depends on the
concentration of ciprofloxacin. When a growing
amount of surfactant is added then there is a focus
of the surfactant on the water interface, but more
TX-100 incompatibility shows no significant
changes in the presence of ciprofloxacin at different
concentrations. It was also found that the addition
of ciprofloxacin reduced the amount of CMC by
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increasing drug overdose. Thus, the oral absorption
of hydrophobic drugs can be significantly improved
by using this micellar system in concentration.

CONCLUSION

The physicochemical behavior and
solubilization of antibiotic drugs viz. ciprofloxacin
with surfactants i.e. cetyl trimethyl ammonium
bromide (CTAB) Sodium dodecyl sulphate
(SDS), octyl phenol ethoxylate (TX-100) and
3-[(3-Cholamidopropyl) dimethyl ammonio]-1-
propanesulfonate have been investigated through
surface tension. More buildings and facial features
namely. Critical micelle concentration (CMC), high
surface concentration (Amax), minimum area per
molecule in the surface of the water vapor (Amin),
excessive surfactant solution into CMC (aCMC)
and surface pressure in CMC (MCMC) 0CMC)
checked. The mixture of drug with zwitter ionic
surfactant shows non-ideal behavior. As compared
to pure drug and pure surfactant, the mixtures of
drug-surfactant are more stable. The CMC ideals
of the drug surfactant compound are inferior to
those of ionic surfactant due to the presence of
different groups in the drug molecule and increase
their hydrophobicity and favor micellization at
lower concentrations. By knowing the appropriate
values of these parameters, and keeping this value
throughout the study, the solubility of solvents in
solvent can be improved.

ACKNOWLEDGMENTS

The authors thank the Head, Chemistry
Department, Govt. NPG Science college, Raipur,
Chhattisgarh, India, for providing research
resources and assistance in carrying out the present
work.

Competing interests

Authors have declared that no competing

interests exist.

REFERENCES

1. (Eliwa, P., & (Eliwa, K. (2021). Nanomicellar
Extraction of Polyphenols Methodology and
Applications Review. International Journal of
Molecular Sciences, 22(21), 11392.

2. Bagheri, A. (2021). Comparison of the interaction
between propranolol hydrochloride (PPL) with

10.

11.

12.

13.

1049

anionic surfactant and cationic surface active
ionic liquid in micellar phase. Colloids and
Surfaces A: Physicochemical and Engineering
Aspects, 615, 126183.

Wokosin, K. A., Schell, E. L., & Faust, J. A.
(2022). Surfactants, Films, and Coatings on
Atmospheric Aerosol Particles: A Review.
Environmental Science: Atmospheres.

Pyo,A. G.,Zhang, Y., & Wingreen, N. S. (2022).
Surface tension and super-stoichiometric surface
enrichment in two-component biomolecular
condensates. Iscience, 25(2), 103852.

Choi, J. M., Holehouse, A. S., & Pappu, R.
V. (2020). Physical principles underlying
the complex biology of intracellular phase
transitions. Annual review of biophysics, 49,
107-133.

Karashima, M., Kimoto, K., Yamamoto,
K., Kojima, T., & Ikeda, Y. (2016). A novel
solubilization technique for poorly soluble
drugs through the integration of nanocrystal
and cocrystal technologies. European Journal
of Pharmaceutics and Biopharmaceutics, 107,
142-150.

Zhi, L., Shi, X., Zhang, E., Gao, C., Gai, H.,
Wang, H., & Zhang, T. (2022). Synthesis and
Performance of Double-Chain Quaternary
Ammonium Salt Glucosamide Surfactants.
Molecules, 27(7), 2149.

Chatterjee, S., Chatterjee, T., & Woo, S. H.
(2010). Enhanced solubilization of phenanthrene
in Triton X-100 solutions by the addition of small
amounts of chitosan. Chemical Engineering
Journal, 163(3), 450-453.

Singh, N., Ghosh, K. K., Marek, J., &Kuca,
K. (2011). Hydrolysis of carboxylate and
phosphate esters using monopyridiniumoximes
in cationic micellar media. International Journal
of Chemical Kinetics, 43(10), 569-578.
Kandpala, N., Dewangana, H. K., Satnami, M.
L., &Nagwanshib, R. (2016). Nucleophilicity of
aromatic and aliphatic hydroxamate ions towards
C=0 and P= O center in cationic micellar media.
J. Indian Chem. Soc, 93, 1-8.

Zhi, L., Shi, X., Zhang, E., Pan, Y., Li, X.,
Wang, H., & Liu, W. (2021). Synthesis and
properties of stellate lactosamide quaternary
ammonium surfactants. Colloids and Surfaces
A: Physicochemical and Engineering Aspects,
628, 127317.

Hu, J., & Aitken, M. D. (2012). Desorption
of polycyclic aromatic hydrocarbons from
field-contaminated soil to a two-dimensional
hydrophobic surface before and after
bioremediation. Chemosphere, 89(5), 542-547.
Jin, X., Ding, F., Zhao, Q., Shen, T., Mao,



14.

15.

16.

JANGDE et al., Biosci., Biotech. Res. Asia, Vol. 19(4), 1045-1050 (2022) 1050

S., & Gao, M. (2022). Organo-vermiculites
modified by zwitterionic gemini surfactants as
efficient adsorbents for Congo red. Journal of
Environmental Chemical Engineering, 10(5),
108442.

Sharma, S., Kumar, K., & Chauhan, S. (2021).
Role of electrolyte-drug interactions in solution
behavior of antibiotic drug streptomycin
sulphate: Density, speed of sound and viscosity
studies. Chemical Data Collections, 34, 100745.
Traciak, J., Sobczak, J., Vallejo, J. P., Lugo, L.,
Fal, J., & y®a, G. (2022). Experimental study
on the density, surface tension and electrical
properties of ZrO2—EG nanofluids. Physics and
Chemistry of Liquids, 1-11.

Asadi, A., Aberoumand, S., Moradikazerouni,
A., Pourfattah, F., “y3a, G., Estellé, P. &
Arabkoohsar, A. (2019). Recent advances
in preparation methods and thermophysical
properties of oil-based nanofluids: A state-of-the-
art review. Powder technology, 352, 209-226.

17.

18.

19.

20.

Chauhan, C. S., Udawat, H. S., Naruka, P.
S., Chouhan, N. S., &Meena, M. S. (2012).
Micellarsolubilization of poorly water soluble
drug using non ionic surfactant. International
Journal of Advanced Research in Pharmaceutical
& Bio Sciences, 1(2), 1-9.

Jangde, R. K., &Khute, S. (2020). Design and
Development of Ciprofloxacin Lipid Polymer
Hybrid Nanoparticle by Response Surface
Methodology. Research Journal of Pharmacy
and Technology, 13(7), 3249-3256.

Jangde, R., Sinha, D., Ghosh, S., Chatterjee,
S. K., & Jangde, M. (2022). Ciprofloxacin
Hydrochloride Mediated Enhanced Solubilization
and Stability by UV-Spectroscopy. Journal of
Pharmaceutical Research International, 1-7.
Mahajan, S., Sharma, R., & Mahajan, R. K.
(2012). An investigation of drug binding ability
of a surface active ionic liquid: micellization,
electrochemical, and spectroscopic studies.
Langmuir, 28(50), 17238-17246.



