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Abstract

The aim of this study was to research the utilization of thermotropic
liquid crystalline (TLC) blends of 4-pentyl-4'-cyanobiphenyl (K15) and
4-heptyl-4'-cyanobiphenyl (K21) with acceptable nematic to identical
section temperature (Tn - i) simply higher than vital sign as a
temperature-modulated drug permeation system. victimisation
differential scanning measuring (DSC) we tend to showed that the
phase change temperature (Tn - i) of K15 and K21 were thirty
four.2°C and 41.5°C severally. However, the thermogram of K15 and
K21 blends with totally different ratios was shown to be one energy-
absorbing peak almost like that of pure TLCs. K15 and K21 mixs
failed to behave as a physical blend of 2 thermotropic liquid crystals
with totally different TN — i. However, they're rather mixed along in
such ways in which behave sort of a single unit tender loving care. The
TN - i of those tender loving care mixtures was linearly proportionate
to the magnitude relation of K15:K21. victimisation acceptable
magnitude relation of K15:K21 tender loving care, a mix with
fascinating phase change temperature was obtained. A triple layer of
guncotton membranes containing a 50:50 mixture of K15 and K21
was used for drug permeation studies. This composite membrane
showed sensible pulsatile permeation of drug molecules in response to
temperature changes below and higher than the TN - i of the K15 and
K21 blends during a duplicable and reversible manner. Paracetamol
and methimazole were chosen as hydrophobic and deliquescent drug
models, severally. Methimazole permeableness through the tender
loving care membrane was a lot of higher (36.0 X 10-5 cm/s) at
temperatures higher than the phase change temperature of liquid
blends than that (7.2 X 10-5 cm/s) at temperatures below the phase
change temperature of liquid blends (38.1°C).
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INTRODUCTION

The majority of analysis on controlled drug delivery systems has
targeted on the event of systems that exhibit constant rate of drug
unleash over long periods of your time. However, this approach isn't
continuously ideal for several therapeutic agents. In several cases
modulated controlled drug delivery could also be additional
acceptable (Kost and Langer ; Kikuchi and Okano). Temperature is
one in every of the foremost stimuli used as modulated drug delivery
systems (D'Emanuele and Dinarvand; Dinarvand and Ansari). Thermo
responsive drug delivery systems think about temperature changes in
their immediate setting. Such systems are primarily developed
victimisation thermo responsive Hydrogels that exhibit totally different

swelling behaviour below and higher than a phase change
temperature (Dinarvand and D'Emanuele). However, swelling
properties of those thermo responsive Hydrogels is generally

negative; i.e., drug molecules square measure free below the phase
change temperature of the Hydrogels. Therefore, thermo tropic liquid
crystals with positive temperature sensitivity are planned as thermo
responsive drug delivery systems (Lin, Chen, and Lin; Dinarvand and
Ansari). though the utilization of lyotropic liquid crystals within the field

of drug delivery isn't new (Nozawa et al.), the utilization of thermo
tropic liquid crystals (TLCs) as on-off switches for drug delivery is novel
(Lin, Ho, and Li; carver, Lin, and Li; Watson, Gleeson, and D'Emanuele;
Lee, Park, and Lee; Dinarvand, Khodaverdi, and Atyab).

MATERIALS AND ways

4-pentyl-4'-cyanobiphenyl. (K15) and 4-heptyl-4’'-cyanobiphenyl
(K21) as thermo tropic liquid crystals were purchased from Merck Co
(Darmstadt, Germany). guncotton membranes (pore size zero.22 p m,
diameter forty nine metric linear unit, and thickness 137 p m) were
obtained from What man (Maidstone, UK). Paracetamol and
Methimazole (USP 25) were kindly given by Sobhan pharmaceutical
company Co. (Iran) and Alhavi pharmaceutical company Co. (Iran),
severally. All alternative solvents and reagents used were of

analytical grade.
RESULTS AND DISCUSSION

To determine whether or not mixtures of K15 and K21 liquid crystals
show separate thermo gram peaks or act as single unit molecules, DSC
experiments were administered. shows the DSC thermo grams of
K15:K21 mixtures with totally different weight fractions of K15 and
K21. solely one energy-absorbing peak showing transition from
nematic liquid crystalline section to identical liquid section s
discovered in DSC curves of those binary mixtures.

Conclusions

Our study indicated that well-mixed liquid crystalline mixtures of K15
and K21 with totally different weight fractions have a behave
specifically like pure liquid crystals showing one nematic to identical
phase change temperature purpose. It implies that K21 and K15
within the mixtures don't behave one by one to point out their own TN
- i. It we tend to conjointly showed that the nematic to identical phase
change temperature points (Tn - i) of the mixtures square measure
proportionate to the load fractions of K15 and K21 in their mixtures.
This study conjointly indicated that a triple layer membrane composed
of a K15/K21 (50:50) mix embedded between guncotton films will
act with success as a reversible, duplicable, and thermo responsive
drug delivery barrier for tiny drug molecules like Methimazole.
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