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ABSTRACT

Aim: The aim of present study deals with preparation and stabilization of
Hydrochlorothiazide nanocrystals using silk sericin. Materials and Methods: Nanocrystals
of BCS class Il drugs were primed by antisolvent precipitation method in ratio of HCTZ:
Sericin (1:0.5, 1:1, 1:1.5, 1:2). Further Nanocrystals were investigated by particle size,
zeta potential, drug content, ATR- FTIR, XRD, DSC, SEM, in vitro dissolution study
and stability study. Zeta potential (1:0.5) shows higher value -18.8 than other batches
which means optimized P1 batch have more stability than other batches. Low loss
of drug content in lyophilized P1 batch resulted in excellent revival of nanocrystals.
In FTIR, principle peaks of pure drug HCTZ were retained in (1:0.5) P1 batch which
are almost identical. Further XRD proved that HCTZ existed in crystalline state in the
HCTZ nanocrystals. DSC of HCTZ and HCTZ nanocrystals peaks were found to be
nearly indistinguishable. Nanocrystals were found to be sharp needle in shape. Results:
Nanocrystals of P1 batch displayed enhanced dissolution performance than other batches
as its % drug dissolution was found to be 89.39. % crystallinity of nanocrystals was
somewhat increased but not any noteworthy difference after 3 months storage as %
crystainity of P1 batch after storage for 3 months was found to be 44.01 to 45.07 hence
it was increased to some extent, but difference was not noteworthy. Conclusion: Result
verified that, sericin improves solubility and stability of nanocrystals. Thus, sericin play

important role in stabilization of nanocrystals of poorly soluble drugs.
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INTRODUCTION

It is observed that 40% of examined drugs
and about 90% of approved drugs have
shown poor aqueous solubility which resulted
in their limited bioavailability."

One of the important challenges for phar-
maceutical industry, researchers and formula-
tion scientists is to improve dissolution and
hence bioavailability of these drugs.” Poor
aqueous Solubility is creating troubles during
formulation development, screening of new
compounds and clinical testing for pharma-
cological activity and hence there is need of
smart technology for formulations which will
amplify aqueous solubility and thus bioavail-
ability of drugs.

Drug nanocrystals are considered as a novel
approach to improve the solubility of all
pootly soluble drugs since the technique is

simple and effective which can quickly
launch product to the market. Nano-
crystals provide distinctive features
including enhancement of saturation
solubility, dissolution velocity and adhe-
siveness to surface/cell membranes.
Aggregation can be prevented by the
addition of sutrfactant which can pro-
vide an electrostatic and steric repulsion
between the nanocrystals.> The main
hitch of this approach is that drug nano-
crystals are thermodynamically unstable
and high surface energy lean to aggre-
gate them during manufacturing, storage
etc.* Thus, development of stable nano-
crystals of pootly soluble drug ensure
its feasibility and is a pre-requisite.’
Nanocrystals can be prepared by precip-
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itation, milling, high pressure homogenization and com-
bination methods such as Nano-Edge™, Smart Crystal
and Precipitation-lyophilization-homogenization (PLH)
technology.®’

Cocoons of silkworm Bombyx mori consist of proteins
-Sericin and fibroin.*’ Sericin amounts for 25-30% of
cocoon. It is a globular protein soluble in water and has
molecular weight ranging from 10 to 300KDa.'*!" and is
composed structurally of 18 different amino acids most
having strong polar groups such as carboxyl, hydroxyl
and amino groups. High concentration of serine and
aspartic acid gives sericin hydrophilic characters.® Silk is
produced in large amount all over the world, India and
china being main producers. About 4,00,000 tons of
cocoons are produced worldwide and from that 50,000
tons of sericin is removed by different processes and
discarded as waste water.'*'* This causes environmen-
tal contamination due to its high oxygen demand for
degradation. If waste sericin is recovered and recycled,
it will not only reduce environmental pollution but can
be used in different fields such as pharmaceutical, cos-
metics, food industry, biomaterial manufacturing etc.'
' Due to high concentration of hydrophilic groups
it shows excellent water retention property and these
groups have strong polar side groups which imparts
property of electrostatic bonding with drug molecules.”
This character is used to prepare and stabilize nanocrys-
tals of poorly soluble drugs which shows enhanced
dissolution rates and bioavailability.” Strategies in prepa-
ration of these nanocrystals involves different methods
such as milling, precipitation, high pressure homog-
enization etc.”® To exhibit its efficacy, nanocrystal of
poortly soluble BCS-II drugs Hydrochlorothiazide were
prepared by antisolvent precipitation techniques.® Fut-
ther this nanocrystals were evaluated by- Drug content,
particle size, zeta potential, Infrared spectroscopy, X-ray
diffraction, Differential scanning calorimetry, scanning
electron microscopy, # vitro dissolution studies and sta-

bility study.
MATERIALS AND METHODS

Materials

Hydrochlorothiazide (HCTZ) was obtained as a gift
sample from Abbott Laboratories, Goa, India. Seri-
cin waste watetr was collected from Sericulture farm,
Hupari, Maharashtra, India. All other chemicals were of
analytical grade.

Method

Recovery of Sericin

Silk alkali degumming process generates sericin water
which was collected and sericin was recovered from

this sericulture waste water by the method mentioned
with few modifications. This degummed Sericin water
was concentrated at 60°C by heat vaporization so as to
obtain aqueous sericin solution which was centrifuged
at 5000 rpm for 30min. and supernant was alienated.
Obtained supernatant was filtered, purified against dis-
tilled water to removes remaining traces of slats if any
and this purified Sericin solution by subjecting to lyoph-
ilization (Pressure 0.013 mbar and temperature -49°C)
was converted to sericin powder. This powder was then
reduced to fine powder using mortar and pestle and was
stored at 4°C.

Preparation of Hydrochlorothiazide Nanocrystals

Hydrochlorothiazide nanocrystals were prepared by
the anti-solvent precipitation method in following way-
Hydrochlorothiazide 60 mg was dissolved in organic
solvent acetone and 0.5%, 1%, 1.5%, 2% concentration
of sericin was dissolved in water system (Antisolvent)
for different batches. The anti-solvent was cooled to
below 5°C in an ice-water bath. Then, drop wise addi-
tion of organic solution into 50 ml of the pre-cooled
anti-solvent at a stirring speed of 2000 rpm was carried
out for different batches. Nanocrystals were prepared by
adding the micro liter quantity of drug solution to mil-
liliter quantity of acetone quickly with ceaseless stirring
on magnetic stirrer. Solvent was removed by stirring at
for next 2hrs. Then this nanocrystal liquid is lyophilized
at pressure 0.013 mbar and temperature -49°C.”

Percentage Yield of Lyophilized Process

The amount of product obtained after completion of
process is determined by percentage yield. Briefly pow-
der obtained from lyophilized process was collected and
product yield was obtained from following equation.

Percent yield= _ractical yield

Therotical yield x 100

Particle Size Analysis

Particle size of the nanocrystal’s formulation was done
by using particle size analyzer (Malvern Zetasizer Ver.
7.11 UK). Size and size distribution of the nanocrystals
particles were determined through particle size analyzer
with a wet sampling system and the diameters reported
were calculated using mean particle size distribution.

Zeta Potential () Analysis

The zeta potential of the nano suspended partticles
surface was determined by electrophoretic mobility
in an apparatus such as a Malvern Zetasizer (Malvern
Instruments, UK) equipped with suitable software and
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calibrated with the supplied standard. Three consecutive
measurements are performed at 25°C using a constant
cell drive of 150 mV. The electrophoretic mobility is
converted into zeta potential values through the Smo-
luchowsky equation, using the dielectric constants and
viscosity of dispersion medium.

Percent Drug Content

The lyophilize nanocrystal powder (10mg) was dis-
solved in 1 ml methanol and volume was made up to
100 ml in volumetric flask with methanol. 0.1 ml of
above solution was further diluted to 10 ml methanol
and analyzed by spectrophotometrically at 274 nm. The
Hydrochlorothiazide content in nanocrystals (%o w/w)
was calculated using calibration curve.

FTIR

Infrared spectroscopy of pure drugs, sericin, physical
mixtures and their nanocrystals were recorded using
ATR-FTIR spectrophotometer (Bruker Alpha-T model
in the region of 4000-400 cm™).

PXRD

Powder X-ray diffraction pattern of the pure drugs, ser-
icin and nanocrystals were obtained using Philips X-ray
diffractometer, PW-3710, Holland, using Cu Ko radia-
tion (A = 1.5405 A) at voltage of 40 kV and 30 mA cur-
rent). The data recorded over a range of 10°C to 50°C
at a scanning rate of 5X103 cps using a chart speed of
5 mm/2°C.

DSC

Differential scanning calorimetry (DSC) studies were
carried out using Mettle-Toledo DSC 821 instrument.
Indium and zinc standards were used to calibrate the
DSC temperature and enthalpy scale. The lyophilize
nanocrystals of optimized batch and pure drug Hydro-
chlorothiazide are hermetically sealed in aluminum cru-
cibles and heated at a constant rate of 10°C/min over a
temperature range of 25-300°C. Inert atmosphere was
maintained by purging nitrogen gas at flow rate of 50
ml/min.

% Crystallinity Study

The percentages of crystalline material present in the
samples were calculated using equation.

% Crystalinity = §Hm nanocrystal/ SHmDrug x w x
100.

Where §Hm is the melting enthalpy (J g™'), SHmDrug
the melting enthalpy of drug (J g7') and Wis the weight
fraction of drug in sericin.

SEM

Evaluation of particle size and morphology was
achieved via scanning electron microscopy (SEM), using
a JSM-6360 microscope (JEOL, Tokyo, Japan) at magni-
fications of 100x and 1000x.

In vitro Dissolution Study

Drug Dissolution from Nanocrystals

The dissolution studies of hydrochlorothiazide and its
all nanocrystals were performed using a US Pharmaco-
peia type I dissolution test apparatus (Electro lab).

The nanocrystals of all batches were filled into hard
gelatin capsules. The HCTZ nanocrystal hard gelatin
capsule placed into basket loaded with 900 ml of 0.1
N HCL and phosphate buffer at 37 £ 0.5°C with speed
of 100 rpm. Each sample (5 ml) was withdrawn at 15,
30, 45, 60,....,120 min and 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11,
12 hr respectively with replacement by an equal volume
of temperature-equilibrated media and filtered through
0.45 um pore size nylon filter. The amount of drug dis-
solved was determined by UV spectroscopy at A of

max

274 nm for 0.1 N HCL and phosphate buffer pH 6.8.

Stability Studies

Keep the filled capsule for stability study at two tem-
perature conditions i.e 2-8°C and RT. The stability of
Hydrochlorothiazide nanocrystals on optimized formu-
lation Plwere studied at 2-8°C and RT for 3 months
according to ICH guidelines. Periodically, samples were
withdrawn and the particle size as well as drug con-
tent was determined. They were withdrawn at specified
intervals for analysis over a period of 30 days, 60 days
and 90 day after which particle size and percent drug
content were determined.

RESULTS AND DISCUSSION

Recovery of Sericin

Sericin was lucratively recovered from waste water by
lyophilization and 22.5¢g sericin powder was obtained.
According to literature, silk cocoons contains about
20-30% sericin protein which indicates that sericin was
entirely separated from silk fibroin in reeling process.
Thus, yield of seticin powder was 75% w/w which was
used for further course of action.

Preparation of Hydrochlorothiazide Nanocrystals
Hydrochlorothiazide nanocrystals were prepared by
antisolvent precipitation method.

Four different batches of nanocrystals were prepared
shown in Table 1.
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Table 1: Formulation Table for all 4 Batches of HCTZ Nanocrystals.

Ingredient Formulation
P1 P2 P3 P4
Hydrochlorothiazide (mg) 60 60 60 60
Acetone (ml) 50 50 50 50
Sericin (mg) 30 60 90 120
Water (ml) 50 50 50 50

Table 2: % Yield, Particle Size, PDI, Zeta Potential, % Drug content, % Crystallinity of all

Formulation Batches.

Sr. Batch Percentage Particle PDI Zeta % Drug % crystallinity
no Code Yield Size (nm) Potential content
(mV)
1 P1 75 251.8 0.737 -18.8 93.66+0.51 5.26
2 P2 70 495.1 0.597 -6.01 85.44+0.78 14.25
B P3 67 336.0 0.605 -16.3 80.83+0.73 3.49
4 P4 65 390.2 0.625 -14.2 79.5+0.65 7.67

Percentage Yield

The percentage yield of Lyophilized process obtained
with optimized parameter was in the range of 65-75%.
As P-1 batch was optimized as it showed high percent-
age yield. Yield of all Lyophilized formulation batches
are as shown in Table 2.

Particle Size Analysis and Zeta Potential

Particle size and the Polydispersity index (PDI) of all
the formulations were measured. It was found that the
smallest particle size was observed in batch P1 as com-
pared to other formulations. The zeta potential value
of all the batches was found to be in between -6.01 to
-18.8mV, optimized batch shows -18.8mV mean zeta
potential which means optimized batch have more sta-
bility than other batches as shown in Table 2.

Percent Drug Content

The percent drug content of all prepared nanocrystals
in various ratios of sericin was found to be between
79.510.65 to 93.66+0.51 %. All the nanocrystals of dif-
ferent ratios showed the presence of high drug content
which indicates that the drug is uniformly dispersed
within the polymer matrix. Amongst all batches, P-1
showed higher percentage of drug content as shown in

Table 2.

FTIR

The ATR-FTIR Spectra of each drug, sericin, physi-
cal mixtures and their optimized batch (P1) have been
shown in Figure 1.
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The characteristics peak of the Hydrochlorothiazide
observed at 3260.11cm™" hydroxyl group (OH stretch-
ing), a band peak at 3356.54 cm™’ owing to imino
group (N-H stretching), the characteristics peak of
the carbonyl group (C=O stretching) present in the
amide group at 1594.66 cm™, a band peak at 1462.55
cm 'owing to C=C stretching (Aromatic) confirm the
presence of Hydrochlorothiazide.

The IR spectrum of physical mixture indicated princi-
pal peaks belonging to measure functional group such
as 1064cm™ (S=O stretching), 1517cm™ (N-H stretch-
ing), 1516.25 cm™" (C=C aromatic stretching).

The optimized batch (P1) indicated principal peaks
observed at 3260.94 cm™' (OH stretching), a band peak
at 3408.57 cm™ (N-H stretching), 1524.88 cm™'C=C
stretching (Aromatic), 1655.01 cm™(C=0O stretching),
1082.00 cm™'(S=O stretching).

The intention behind compatibility studies of drug and
polymer by FTIR is to study the chemical interaction
between them, which may affect the results positively
or negatively. An overlain spectrum of pure Hydrochlo-
rothiazide and physical mixture is shown in Figure 7.
FTIR studies revealed that the fundamental peaks of
Hydrochlorothiazide ate retained in the physical mixture
indicating absence of any chemical interaction between
Hydrochlorothiazide and sericin. Thus, the sericin was
used in the Hydrochlorothiazide nanocrystal formu-
lation. From the FTIR studies, it can be seen that the
principal peaks of the pure drug Hydrochlorothiazide
retained in the optimized batches are almost identical.
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PXRD

PXRD spectra of Hydrochorothiazide show charactet-
istic 20 peaks obsetrved at 16°C, 19°C, 20°C, 24°C, 28°C,
18°C. Spectra showed sharp and intense diffraction
peaks which are an indication that Hydrochorothiazide
can be considered as crystalline in nature.

PXRD spectra of sericin, has showed diffraction peaks
which are very low in intensity. Intensities of these peaks
are very low so, it can be considered as less crystalline.
The PXRD spectrums of a physical mixture of Hydro-
chlorothiazide with silk sericin are shown. The analysis
of PXRD pattern reveals the intensity of the crystal-
linity of the pure drug and when it was combined with
silk sericin. As physical mixture intensities of the peaks
were same to the pure drug intensities, it inveterate that
the Hydrochlorothiazide is compatible with silk sericin.
PXRD of HCTZ and sericin-HCTZ nanocrystal opti-
mized batch P1 were compared to detect the crystal-
linity and polymorphic transformation. The diffraction
spectrum of pure HCTZ showed the drug was of crys-
talline nature as indicated by frequent relative sharp and
distinct peaks at a diffraction angle of 20. The nano-
crystals of optimized batch P1 was characterized by
same intensity of the diffraction peak, when compared
to that of HCTZ. This clearly indicates insignificant
reduction in the crystallinity of the precipitated HCTZ
nanocrystals and the ordered crystals were majority and
the crystalline state would contribute to the lower drug
loading capacity. It was confirmed that HCTZ existed
in crystalline state in the HCTZ nanocrystals because
of the persistent sharp peak of HCTZ in the diffraction
pattern as shown in Figure 2.

DSC

DSC thermogram of pure hydrochlorothiazide showed
a sharp endothermic peak at 269.57°C. From the ther-
mogram it was obvious that hydrochlorothiazide is crys-
talline in nature.

The DSC thermo gram of silk sericin has showed an
endothermic peak at 74.16°C and another near 232.5°C

P1
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Figure 1: FTIR of Drug, Sericin, Physical Mixture of HCTZ and
Optimized Batch P1.

Table 4: In vitro Dissolution Data of Nanocrystals

Formulations in Phosphate Buffer PH 6.8.

o | T % Drug Dissolution
e |y P1 P2 P3 P4
1 0 0 0 0 0
2 1 32.62+0.1 | 30.88+0.5 | 29.78+0.3 | 31.59+0.2
B 2 37.39+0.4 | 32.68+0.5 | 31.65+0.3 | 36.24+0.2
4 3 38.24+0.3 | 36.75+0.4 | 34.75+0.3 | 37.56+0.4
5 4 40.13+0.6 | 36.87+0.7 | 38.84+0.2 | 38.67+0.1
6 5 42.86+0.2 | 45.87+0.1 | 44.66+0.4 | 45.83+0.3
7 6 51.75+0.1 | 46.66+0.1 | 44.78+0.1 | 45.96+0.7
8 7 52.29+0.6 | 48.92+0.1 | 52.82+0.2 | 48.78+0.1
9 8 55.54+0.5 | 53.01+0.5 | 59.02+0.4 | 49.76+0.5
10 9 56.88+0.5 | 55.15+0.1 | 62.45+0.5 | 52.5+0.4
11 10 59.63+0.2 | 71.21+0.3 | 70.22+0.5 | 53.95+0.8
12 | 11 | 79.46+0.1 | 76.92+0.2 | 75.22+0.1 | 78.61+0.6
13 12 89.39+0.4 | 80.28+0.2 | 82.88+0.1 | 85.59+0.1

Table 3: In vitro Dissolution Data of Nanocrystals Formulation in 0.1 N HCL.

Sr. No. Time % Drug dissolved
(min) [ standard (drug) P1 P2 P3 P4
(1: 0.5) (1: 1) (1: 1.5) (1:2)
1 0 0 0 0 0 0
2 15 34.44 3.17+0.2 3.20+0.4 2.03+0.8 2.25+0.4
3 30 47.12 5.15+0.4 4.30+0.2 3.97+0.5 3.25+0.2
4 60 78.23 7.12+0.5 6.98+0.2 6.78+0.5 7.46+0.1
5 90 83.01 11.5+0.4 9.66:+0.1 9.66:+0.1 10.6+0.4
6 120 92.60 14.6+0.2 12.3+0.3 12.3+0.1 13.740.4
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Table 5: Stability of HCTZ Loaded Nanocrystals (Optimized Batch P1)

at RT and 2-8°C.

Time Initial 1 month 2 months 3 months
Drug content | 93.66+0.21 93.01+0.45 93.44+0.01 93.03+0.35
(%) (2-8°C)
Drug content | 94.01+0.22 94.5+0.48 93.4+0.55 93.55+0.26
(%) (RT)
Particle size | 251.14+11.5 | 258.67+12.5 260.16+16.3 262.44+14.0
(nm) (2-8°C)
Particle size 261.8+7.3 278.3+12.5 285.6+11.2 295.01+8.12
(nm) (RT)
Zeta potential -18.8 -18.8 -18.8 -18.8
(2-8°C)
% Crystallinity 44.01 4415 45.12 45.07
(RT)

1600

1400

_JLJJM\_MA________M P1

sericin
M HTZC
0 20 40 60 30

28 (Degree)

Figure 2: PXRD of Drug, Sericin, Physical Mixture of HCTZ
and Optimized Batch P1.
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lm\g-;:.l‘llrw‘l‘\ 2 " = .
Figure 3: DSC of Drug, Sericin, Physical Mixture of HCTZ and
Optimized Batch P1.

were observed. The former peak signifies the molecular
mobility and melting which is induced thermally, while
the latter indicates thermal decomposition.

The thermal stability of sericin is influenced by the use

of chemicals during the extraction process. Bombyx mori
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indicates low thermal stability due to low degradation
temperature.

DSC of physical mixture shows that there were no
substantial fluctuations in the peak position in Hydro-
chlorothiazide melting endotherm. HCTZ and Sericin
physical mixture shows sharp endothermic peak at
269°C. From this it was concluded that there was no
interaction found between HCTZ and Sericin and they
are compatible with each other.

The DSC results of the Hydrochlorothiazide pure drug
and the formulation P1. The pure drug exhibited a large
and sharp endothermic peak at 269.57°C indicating
the melting point. DSC thermo gram of formulation
P1 showed an endothermic peak at 270°C asctibed to
the melting of Hydrochlorothiazide indicated the slight
change in the crystalline nature. However, no additional
peaks were found to demonstrate the significant changes
in the melting characteristics of Hydrochlorothiazide in
the formulation indicating no polymorphic changes in
the Hydrochlorothiazide. The peaks were found to be
nearly identical as sown in Figure 3.

% Crystallinity Study

From the melting enthalpy of pure drug and its respec-
tive antisolvent nanocrystals, crystallinity of sample can
be determined. The percent crystallinity of all prepared
nanocrystals in various ratios of sericin was found to be
between 26.40 to 44.01%.

SEM

The SEM images and morphology of the Hydrochloro-
thiazide nanocrystals (P1) are presented. The nanocrys-
tals were found to be sharp needle shaped with a narrow
particle size distribution as shown in Figure 4.
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Figure 5: Plot of % drug Dissolution of different batches of
Nanocrystal Formulations in 0.1N HCL.
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Figure 6: Plot of % Drug Dissolution of Different Batches of
Nanocrystal Formulations in Phosphate Buffer PH 6.8.

In vitro Dissolution Study

The 7n vitro dissolution profile of all nanocrystal for-
mulations in dissolution media 0.1 N HCI and phos-
phate Buffer pH 6.8 is shown in Table 3 and Table 4.
Nanocrystal formulation batch P1 showed significantly
higher % dissolution of drug as compared with that
of all remaining batches. The dissolution profile of all
batches in 0.1N HCL is shown in Figure 5. The percent-
age dissolution of optimized batch P1 was observed
89.39 % as shown in Figure 6.
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Figure 8: Stability PXRD of Initial to Three Month.

From dissolution profile it was observed that when cap-
sule containing HCTZ silk sericin nanocrystal (Batch
P1) was placed in dissolution medium it first get swells
followed by drug dissolution over an extended period of
time from the peppas formed by silk sericin. It can be
concluded that silk sericin imparts good peppas integ-
rity as for extended drug dissolution. From the dissolu-
tion studies of the formulations, formulation of batch
HCT?Z-sericin nanocrystal filled capsule showed better
drug dissolution with extended dissolution and good
peppas integrity throughout dissolution period. Hence,
formulation P1 is considered as the best formulation.

Stability Studies

The stability of Hydrochlorothiazide loaded nanocrys-
tals in terms of drug content, particle size distribu-
tion, zeta potential, % crystallinity was monitored for
3 months at 2-8°C and RT (25-30°C). The nanoctys-
tals showed physical stability for a period of 3 months
at refrigerated conditions. The particle size, drug con-
tent, zeta potential, % crystallinity of the nanocrystals
at different time interval. At room temperature, Particle
size was increased and drug content was found to be
decreased. It was found that no noteworthy difference
was observed in the particle size and drug content of
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nanocrystals after 3 months at refrigerated conditions
indicated its suitability for storage at 2-8°C.
Zeta potential remains constant at 2-8°C indicating no
significant differences. % crystallinity of nanocrystals
was slightly increased but not any noteworthy difference
after 3 months storage as shown in Table 5.

CONCLUSION

From this study we conclude that Hydrochlorothiazide
has been effectively converted to nanocrystals. The P1
batch was optimized by performing particle size, zeta
potential, XRD, DSC and results obtained shown that the
nanocrystals are effectively stabilized. The Drug release
from optimized batch Plwas found to be 8§9.39%. Supe-
rior release was observed when HCTZ nanocrystals were
prepared by using sericin. Stability study of optimized
batch has been given excellent stability results as shown
in Figure 7 and 8. Percent Crystallinity of nanocrystals
was somewhat increased but not any noteworthy change
(44.01 to 45.07). As sericin is available at cheaper cost as
an excipient, it has potential to revolutionise economics
of sericulture as well as pharmaceutical industry. Thus,
the sericin holds a great future for its use as stabilizer of
nanocrystals in the formulations.
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ABBREVIATIONS

UV:  Ultra-Violet FTIR: Fourier
Transform Infrared Spectroscopy; DSC: Differential

Spectroscopys;

Scanning Calorimetry; XRD: X-ray Diffractometry;
PI: Polydispersity Index; SEM: Scanning Electron
Microscopy; BCS: Biopharmaceutical Classification
System; HCTZ: Hydrochlortiazide.
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SUMMARY

The poor aqueous solubility of drugs (BCS Class
II) is a major problem which limits the develop-
ment of highly potent pharmaceuticals. Drug
nanocrystals are considered as a novel approach
to improve the solubility of all poorly soluble
drugs. The main aim of the present study was
screening of sericin for stabilization of drug
nanocrystals.

Silk sericin was used as nanocarrier based on its
properties like biocompatibility, biodegradability,
non- immunogenic, soluble in alkaline pH etc.
Silk sericin was extracted from cocoons of B. ori
by alkali salt method and purified by centrifuga-
tion, filtration and dialysis. The isoelectric pH of
sericin was found to be at 3.9. Spectroscopic char-
acterization of sericin by ATR-FTIR indicated
presence of amide I (C =O stretching), amide 11
(N-H bending), amide III (C-N stretching) and
amide IV. PXRD spectra of sericin showed its
amorphous nature.

Silk sericin nanocrystals containing hydrochlo-
rothiazide were prepared by antisolvent pre-
cipitation technique. Prepared nanocrystals were
Ilyophilized. Such nanocrystals were stable with
small particle size and maximum percentage of
drug content. Effect of protein concentration
i. e. silk sericin concentration and stirring time
on particle size, zeta potential, drug content
was studied. Based on the best results obtained
from batch P1 to P4, batch P1 was selected as an
optimized batch for further study. Nanoparticles
showed particle size of 251.8nm with narrow size
of distribution, 93.66+0.51 drug content and
-18.8mV zeta potential. From the SEM images of
prepared Hydrochlorothiazide loaded silk sericin
nanocrystals it was observed that particles were
needle in shape. ATR-FTIR analysis showed no
drug polymer interactions. DSC and XRD stud-
ies revealed entrapment of Hydrochlorothiazide
in silk sericin nanocrystals. Stability study of pre-
pared nanocrystal showed no significant change
in % Crystallinity and drug content. Thus, it was
concluded that sericin enhances the solubility and
dissolution of all pootly soluble drugs. Its role as
a cheap and cost effective pharmaceutical excipi-
ent can be underlined, which holds potential to
revolutionize economics of sericulture as well
as pharmaceutical industry. Thus, sericin holds a
great future for its use as stabilizer of nanocrystal
in the formulations.
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