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ABSTRACT

The primary goal of a number of research study in the pharmaceutical sector is to block the taste and enhance the palatability of
the dosage forms for bitter taste API. Taste plays a crucial role in the formulation of dosage forms, and the bitter and unpleasant
taste of medications, particularly in pediatric patients, can have negative psychological effects. This study aimed to assess
the drug release characteristics from the drug-resin complex. The effectiveness of drug complexity depends on factors such
as resin type, ratio, and mixing duration. In this study, we evaluated the complex formation process of ciprofloxacin with the
resin and subsequently examined the release of the drug from this complex.
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INTRODUCTION

Among pharma companies, the art of taste-masking possesses
a wide range of physiological and physio chemical techniques
to prevent APIs or drugs from coming into contact with the
tongue. In this way, the response to the sensory nerve either
reduced or eliminated.!

Physiological approaches involve the incorporation of
specific agents onto a pharmaceutical formulation to inhibit or
modify the bitter taste elicited by certain APIs. By engaging
with the taste buds’ receptors, substances including flavors,
phosphatidic acid , and sodium chloride can mitigate bitterness.
Keep in mind that a lot of drugs that you consume orally have
a somewhat harsh taste. As a result, solid preparations often
overlay with instructions to consume the tablet whole without
chewing it first.*

However, this approach is not always suitable for small
children, as administering an entire tablet is typically not
recommended, and in some cases, administering tabs. in
overall, is discouraged. Instead, liquid preparations are
supposed be used, or else those are unavailable, the tab. must
be crumpled into a suspension then administered using a
tablespoon. Particularly in these instances, the problem of
bitter taste poses a formidable obstacle.’

MATERIALS AND METHODS

Ciprofloxacin hydrochloride drug has been received as a gift
sample from pharma company. Sample quantities of other
additives were obtained at the college level.

Ciprofloxacin Hydrochloride Standard Curve
Preparation®’

About 500 mg ciprofloxacin HCI has been dissolved into minor
volume of vol was made up to 500 mL 0.1 M hydrochloride
mixture. An aliquant of stock solution has been used and
additional diluted along with the 0.1 M hydrochloride mixture
to get samples of different dilutions. These dilutions were
scanned under U V-visible spectrophotometer to ascertain the
absorbance.

Preparation of Drug Complex with the Resin”%’

The activated resin was placed into a SS container filled
with deionized water to form a complex. Subsequently,
ciprofloxacin-HCI, API, was slowly introduced into the
container having the resin while mixing. The drug & resin
slurry was mixed for nearly 4 hours. We kept an eye on the
slurry’s pH at various points in time and used a dilute potassium
hydroxide (KOH) solution to keep it at 6.9. Upon the completion
of the stirring time, the drug-resin complex was separated
from the mixture through a combination of decantation and
filtration processes.

The drug-resin complex was then subjected to a thorough
wash with DI water and subsequently dry at 75°C. After drying,
the material was passed across an appropriate screen to further
turn it into granules. Complexed resin was evaluated for drug
loading efficiency, differential scanning calorimetry (DSC)
& IR evaluation.
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Table 1: Ciprofloxacin HCI standard graph

Concentration(ug/mL) Absorbance
1 0.085
2 0.181
3 0.280
4 0.363
5 0.463

Table 2: Impact of drug-resin proportion upon the formation of

complexes
Drug-resin ratio Time (Hours) %Drug loading
1:1 70.31
1:2 3 87.46
1:3 96.25

Table 3: Drug loading efficiency for drug — Amberlite314 complex

Drug-resin ratio Time (Hours) %Drug loading

1:3 3 96.25

Table 4: DSC studies of ciprofloxacin — Amberlite 314 complex

DSC(°C)
DRC

Tpeak (OC) A[—Ifusian (J/g)
Ciprofloxacin 205.1 162.9
CA-314 (1:1) 219.6 133.7
CA-314 (1:2) 210.9 129.8
CA-314 (1:3) 220.6 122.9

RESULTS AND DISCUSSION

Ciprofloxacin HCI Standard Graph
The standard plot of the drug into the 0.1N HCI is observed

to be linear and follows the Beer’s & Lambert’s law (Table 1
& Figure 1).

Evaluation of Ciprofloxacin HCI- Amberlite 314 Complex

Impact of drug-resin proportion upon the formation of
complexes

In various drug resin proportions, it was observed as the
amount of resin increases interaction of drug with the resin
increases (Table 2). When comparing other quantities, the 1:3
ratio showed the least amount of drug loss during the synthesis
of drug resin complexes (Table 3).

Differential scanning salorimetry

As per the differential scanning calorimetry (DSC) graph
(Figure 2) & the observed value of melting temperature
(Table 4). Neither the pure drug nor its complexes undergo
any appreciable changes in melting point. This suggests that
there is no incompatibility between the drug and various
propositions of resin.

Ciprofloxacin HCl standard graph
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Figure 1: Ciprofloxacin HCI standard curve
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Figure 2: DSC Thermograms of (A) Ciprofloxacin, (B) Amberlite 314,
(C) Cipro- Amberlite 314 (1:1), (D) Cipro - Amberlite 314 (1:2), (E)
Cipro- Amberlite 314 (1:3)
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Figure 3: FTIR Spectrum of (A) Ciprofloxacin, (B) Amberlite 314, (C)
Cipro- Amberlite 314 (1:1), (D) Cipro - Amberlite 314 (1:2), (E) Cipro -
Amberlite 314 (1:3)

Investigation using fourier transform infrared

As per IR graph (Figure 3) there is no change in the major
peaks of pure drug and their complexes. This suggests that
there is no incompatibility between the drug and various
propositions of resin.

CONCLUSION

Combining it with ion exchange resin is an easy and successful
way to hide the bitter taste of ciprofloxacin HCIl. The prime
aim of this investigation was to examine the complex of drug
with resin as a means to block the drug’s bitter sense of taste.
Therefore, the resinate chosen for the study was amberlite 314,
with the intention of assessing the feasibility of utilizing drug-
resin complexes to control the API’s bitter taste.

1JPQA, Volume 15 Issue 1, January - March 2024

Page 317



Evaluation of Ciprofloxacin HCI Resin Complex

REFERENCES

1.

Suthar A.M. and Patel M. M; Ion Exchange Resin as An Imposing
Method for Taste Masking: A Review. An International Journal
of Pharmaceutical Sciences, 2018; 1(2): 7-11.

Sharma Deepak, Kumar Dinesh, Singh Mankaran, Singh
Gurmeet, Rathore Mahendra Singh; Taste Masking Technologies:
A Novel Approach for The Improvement of Organoleptic
Property Of Pharmaceutical Active Substance. International
Research Journal Of Pharmacy:2016; 3(4),2230-8407.

Jain N.K., Advances in Controlled and Novel drug Delivery, 15th
edition, CBS Publishers and Distributors, 2017: 290.

Gupta A.K, Madaan S, Dalal M, Kumar A, Mishra D.N, Singh
S.K, Verma S, Practical Approaches for Taste Masking of
Bitter Drug: A Review, International Journal of Drug Delivery
Technology 2010; 2(2): 56-61.

Parmar Pratik, Dr. Patel M.R., Dr.Patel K.R., Dr.Patel N.M.; A

Review On Taste Masking Pediatric Dry Syrup. International
Journal of Universal Pharmacy and Bio Sciences, 2012: 2319-
8141.

Jaysukh J Hiranil, Dhaval A Rathodl, Kantilal R Vadalia. Orally
Disintegrating Tablets: A Review. Tropical J. Pharm. Res, April
2009; 8 (2): 161-172.

Tejash Serasiya, Shailesh Koradia, Subhash Vaghani, N.P.
Jivanil. Design, Optimization and In vitro Evaluation of
Orodispersible Tablets of Pheniramine Maleate. Int. J. Pharm.
Re. & Development. 2009; 11 (10): 1-18.

Boorugu R, Radha GV. Development and Evaluation of
Eplerenone Microbeads as Floating Drug Delivery System using
Design of Experiment. International Journal of Pharmaceutical
Quality Assurance. 2023;14(4):837-846.

Sharma V. Drug Loading and Release Properties of lon exchange
Resin Complexes Which Prepared By Batch Process. Journal of
Drug Delivery and Therapeutics. 2014;4(4):66-73.

1JPQA, Volume 15 Issue 1, January - March 2024

Page 318



