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This formulation was found to show the improved dissolution
rate of 3.77-fold when compared to pure drug CC and 2.07-
fold when compared to marketed formulation within 10 min.
The dissolution data of CC FDTs were inspected according to
zero-order, first-order equation, Peppas model, and Higuchi
model to figure out the release kinetics of the active molecule,
while considering kinetic modeling high R? signifies a fine
correlation among the model and fitted values. Based on the
outcomes of the data provided in Table 8, the Higuchi be in
possession to best suit for dissolution data of formulations
including F9. This, in turn, describes diffusion as the release
mechanism and concentration acts as a main driving force in
drug release.
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Figure 3: X-ray diffractogram of starch tartrate
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Figure 4: Dissolution profile of candesartan cilexetil fast dissolving
tablet formulations containing starch tartrate in comparison with
tablets containing crospovidone and croscarmellose

These dissolution studies indicated that starch tartrate
obtained from potato starch was found to be promising as
novel superdisintegrant for FDTs formulation for poorly
soluble drug CC. The outcomes wetting time attained from
starch tartrate determined that the polymer was highly
hydrophilic and tends to swell moderately. The dissolution
profile of F9 when correlated with marketed formulation,
there is an enhancement of the dissolution parameter to that
of the marketed formulation is observed.

The FTIR spectral analysis was conducted on the pure
drug, potato starch, starch tartrate, blends of pure drug CC
and crospovidone, pure drug and croscarmellose sodium, pure
drug, and starch tartrate. These FTIR spectrums are shown in
Figure 6. Pure drug CC exhibited sharp peaks at 1612.04 cm™,
1546.69 cm?, 1074.69 cm?, 2939.78 cm™, and 2860.52 cm
indicating the presence of aromatic C=C stretching, C=N
stretching, CO stretching, CH stretching, and OH stretching.
For pure drug and crospovidone exhibited sharp peaks at
1642.42 cm?, 1420.27 cm’, 1074.64 cm!, 2910.55 cm,
and 2851.71 cm? indicating the presence of aromatic C=C
stretching, C=N stretching, CO stretching, CH stretching, and
OH stretching. For pure drug CC and croscarmellose sodium
exhibited sharp peaks at 1609.02 cm’!, 1549.02 cm™?, 1074.11
cm?, 2915.73 em?, and 2852.12 cm™ indicating the presence
of aromatic C=C stretching, C=N stretching, CO stretching,
CH stretching, and OH stretching. For pure drug and starch
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Figure 5: Dissolution profile of optimized formulations containing
starch tartrate in comparison with marketed formulation

Table 6: Post-compression parameter evaluation of prepared formulations

Formulation Weight Hardness Friability Wetting Disintegration Water absorption Content
uniformity (mg) (kg/cm?) (%) loss time (s) time (s) ration (%) uniformity (%)

F1 196.4+0.7 3.60+£0.10 0.33+0.07 48+2.08 28+1.55 56.52+1.35 98.8+0.91
F2 199.3+0.8 4.03+0.07 0.35+0.07 57%+4.72 36=1.68 59.72+2.64 103.6+0.66
F3 203.9+2.2 4.95+£0.08 0.34+0.04 55+3.21 26+3 60.52+0.78 99.5+1.61
F4 198.3+0.9 3.93+0.17 0.71+x0.17 41+2.08 49+1 62.53+0.84 98.4+0.43
F5 197.1+1.5 3.87+£0.19 0.67x0.09 40=x2.01 51+1.52 61.01+0.81 102.7+0.43
F6 202.2+2.2 3.87+0.16 0.72+0.04 353 48+0.57 57.91+0.65 97.1+1.33
F7 201.8+1.9 4.43+0.29 0.40+0.05 34+1 24+2.51 56.42+0.63 99.2+1.24
F8 197.5+1.3 3.87+£0.20 0.46=*0.06 30+2 22+3.05 66.77+0.72 97.2+0.61
F9 199.4+1.9 3.50+0.30 0.55*+0.02 29%+1.52 19+1.73 57.98+1.05 101.8+1.11

Values are mean=SD of six determinations
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n = o Table 8: Release kinetics of candesartan cilexetil FDTs
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Sl H A order (R? (R? (R?») (R?»)
N o A
AN F1 0.9572 0.8762 0.9903 0.9273
— o o < F2 0.9761 0.8732 0.9885 0.9062
S = S o
| t H H 4 F3 0.9851 0.9117 0.9968 0.9687
Ml d s e
- <+ o8 o F4 0.9814 0.8921 0.9694 0.9576
M O 0 O
N Mmoo o O F5 0.9331 0.8882 0.9594 0.9321
o o
N F6 0.9641 0.8243 0.9784  0.8675
Bl X o = o o
= 9 = 1 q F7 0.9111 0.9237 0.9676 0.8963
S
F8 0.9212 0.9905 0.9739 0.9624
= Iy oa o
S © o o o F9 0.9481 0.9661 0.9854 0.9586
o H HoHowoH o
B S 8‘ ® ﬁ = Regression analysis ( release kinetics) of candesartan formulations (F1-F9)
2328
Table 9: Stability parameters of formulation F9 stored at room
— N N - O o «
- S = A - o - temperature
| H O H o H
K Yoo Parameters Controlled After 1 After 2
O Q@ 8 ¥ B &R N (F9) month months
N < 1N O 0 N O
n ©o 6o N © ™ o Drug content (%) 101 98.39 98.11
S 4 O S o S o — . . . .
<« | H o H 4 4 Disintegration time (s) 19 20 21
MDD 233383884 ot
M N NN O 6 o Wetting time (s) 30 31 33
N N < N N OO
2l |2 9 o w9
-3 - o o o o - 4 4
Sl #8848 tartrate exhibited sharp peaks at 1612.97 cm™, 1547.96 cm’,
ElM Y = & @A 1074.64 cm, 2915.44 cm?, and 2851.62 cm™ indicating the
S 8 3R &I presence of aromatic C=C stretching, C=N stretching, CO
e 0 N @ N 1 O % stretching, CH stretching, and OH stretching. The remaining
3T 799 99T peaks were not altered, which indicated the absence of drug
TRIODRI S8 excipient interactions.?
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g 88855 8R 2 CC and starch tartrate and optimized formulation. These DSC
5 S R A B H thermograms are shown in Figure 7. Pure drug CC presented a
< ¥ 2R T2I5 2 pointed endothermic peak at 170.6°C. Blend of CC and starch
g FeH BT tartrate presented a pointed endothermic peak at 168.48°C.
o a Optimized formulation having 5% starch tartrate presented a
g pointed endothermic peak at 167.6°C. These studies confirmed
= g the existence of similar thermographic peaks at respective
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%z & interaction. However, we can notice a little change in the drug
%0 § e & e R peak position, which might be because of the purity reduction
SIBlm g arTng % of blended mixture.
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218 ® a molecule at room temperature. X-ray diffractogram for
ElT starch tartrate is shown in Figure 3. In the diffractogram for
g E 2 starch tartrate, there was no characteristic peak, revealed
5| & g the amorphous nature of the prepared polymer. The electro
=l g micrograph was taken for starch tartrate, pure drug CC, and
S| e ~ " 5 blend of CC and starch tartrate. The electro micrographs
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Slgl R 2 Y B o Q|2 materials. The electro micrograph of starch tartrate revealed
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ol o s and starch tartrate blend clearly indicated the homogeneous
= E o h 6 6 n o % dispersion of medicament with starch tartrate. SEM images are
BIEja v = = 8 ® ¥ o> shown in Figure 2.
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Figure 6: FTIR spectra. (a) Pure candesartan cilexetil. (b) Comparison graph of (pure API, F3, F6, and F9 - formulations 5%)
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Figure 7: DSC thermograms. (a) Candesartan cilexetil. (b) Physical mixture of starch tartrate. (¢) Optimized formulation
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Further stability studies according to the ICH guidelines
were conducted on F9 formulation. The outcomes of the
stability studies indicated that the formulation does not have
any huge changes in its physical and chemical properties. The
outcomes are shown in Table 9. The drug content did not alter
more than 1-2%. There was no huge alteration in medicament
content, wetting time, and disintegrating time of CCFDTs even
after 3 months; hence, the formulations were found to be
stable.

CONCLUSION

The phytochemical composition, physicochemical properties,
and toxicological evaluation of prepared starch tartrate proved
the safety and possibility of using novel polymer for FDT
formulations. The outcomes of pre-compression properties
declared the good flow properties of granules. FTIR, DSC
studies proved that there is no drug excipient incompatibility
within the physical blends of formulations. From the in vitro
disintegration and dissolution studies, it was clear that the
proportion of the superdisintegrant has impressively impacted
the disintegration and dissolution properties of different
formulations.

Among the investigated superdisintegrants the
formulation that contains 5% starch tartrate exhibits rapid
disintegration and dissolution profile compared to all other
formulation, this may be due to the high capillary nature of
the disintegrant and rapid penetration of the buffer medium
resulting in the creation of hydrostatic pressure in the tablet
bringing about quicker deterioration.®> Drug kinetics is a
valuable characteristic of a formulation in illustrating the
drug dissolution profile. Various mathematical models have
been introduced from the past few years to examine the drug
release from various formulations.® The release of drug in
optimized (5% starch tartrate) formulation followed Higuchi
model, in which the release mechanism is mainly diffusion and
concentration acts as a main driving force in drug release.

It was finally concluded that selection of natural polymer
such as potato starch provides safety and effective release of
drug from the formulation.
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