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Table 1 Formulation composition (percent weight/weight emulsion) and zero time analysis of solid lipid

nanoparticles

Formulation Qlycerol Glycerol Stea}’ic Particle Size Zeta Potential polyfiispersity enca.psulation

di stearate  mono stearate Acid (nm) (mv) index efficiency (%)
1 500mg - - 97.13+0.23P -16.14+0.10P 0.15+0.03F 62.38+1.31"
2 - 500mg - 80.52+0.10F -21.28+0.23 0.32+0.10°¢ 53.91+2.45¢
3 - - 500mg  310.71£2.35%  -29.56+0.19"® 0.35+0.115 32.59+0.71F
4 250mg 250mg - 92.49+0.46° -19.72+0.46¢ 0.25+0.02°P 57.48+2.835¢
5 250mg - 250mg 193.00+£1.62°%  -24.92+0.37% 0.3120.08¢ 44.52+3.15°
6 - 250mg 250mg 160.19+1.06°  -33.13+0.18* 0.43+0.05* 39.80+2.08°

for all formulations,0.1% Phycocyanin, 3% surfactant Tween 80+Poloxamer 188 (50-50) and up to 100%purified water were added
values in each column followd by different letters are significantly different (P<0.05)
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Table 2 Stability study of produced nanocarries and stored in 4°C

Characterization formulation zero month third month sixth month

1 97.13£0.23* 101.52+0.11* 180.63+1.03"

2 80.52+0.10° 114.2440.494 120.36+0.31*

Paticle Size (nm) 3 310.71£2.35¢ 490.36+1.42° 534.03+2.18*

articie >i1ze (nm

4 92.49+0.468 100.25+0.20"B 113.05+0.27%

5 193.00+1.62¢ 215.28+2.3985¢ 302.00+0.724

6 160.19+1.06" 189.42+1.70"B 201.59+0.69"

1 0.15+0.03" 0.19+£0.1* 0.22+0.02"

2 0.32+0.10¢ 0.41+0.05° 0.47+0.08*

) o 3 0.35+0.118 0.41+0.194 0.43+0.094
Polydispersity index A A A
4 0.25+0.02 0.2840.03 0.29+0.06

5 0.31+0.08° 0.53+0.10" 0.57+0.08"

6 0.43+0.05°¢ 0.60+0.07° 0.75+0.1*

1 -16.14+0.10* -14.2840.35" -13.80+0.10°

2 -21.28+0.23B -23.1140.23% -20.40+0.928

) 3 -25.56+0.19" -31.67+1.69% -30.06+0.82"

Zeta potential (mv) A B B
4 -19.72+0.46 -16.30+0.59 -15.391.72

5 -24.92+0.37° -26.48+0.29% -25.01+0.54%

6 -33.13+0.18" -25.10+0.50° -23.4940.43"

values in each row followed by different letters are significantly different (P<0.05)

S A edalis Cx e 4 e St SO SEN ols
036l 4 osle GG LS 5 olle Ol xS (ol cle
Ao sles 5o Jgl Ky eopilew 556 DSC s sad 55 il s
ol @ by pgs S s il Sogby 4 by s
sl DSC glajlsses adS o ol sl S8 b
Yoo b oo gl 31 an ool = BT 51 e il sS8
Pl s el ol a8 LS sdaline L;<u Lﬁ@.a a
S S bl i 5 el pd sl o sl S
0505 b s ST 15 Asle Syl ype 4 O
cole dulp oy oS e 8 sl S skl

A

(DSC) s, Wbl Sldllas —¥-¥
osls QLS ¥ Jstr 53 bl gV se 3 4dS DSC 0431 il
2 ol S ol dat oS U5 e o Gillas ol
oAl o s dai il e o1 S sl a3 WY gles
P ol 5 Solid el ohlial g3 Jy S
S8 le s VIR 5470 0/E L a5 sl
aglie 3 o d a5 sl SLN s abaii ol 0L s 35
(P<e/v0) Wil o s gme O] 5 xS 2l o b
OF fas 5 o Sl 3 i s & dil5 e 20l )
Gye5 4 by DSC s 53 DT 3L B o B e sl


http://www.sid.ir

\Y’q-k)).ijé.& N 092 a\% cvl.a.«it

di\.l.é GW}r)lﬁ

DSCEnW)
40
24
16
- N -
\ | /
4
-16
24 Teo=557C
Tm=65.4C
-32 H=54.6119T/g
40
16 64 113 161 zoo

Temp(C)

Fig 3 DSC thermograph of glycerol distearate
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Fig 4 DSC thermograph of glycerol monostearate
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values in cach row followed by different letters are significantly different (P<0.03)
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Table 3 thermal behavior of nano lipid carriers

Formulation Te T

I 562 64.7
2 63.3 68.6"
3 527 663
4 69.4 65.9"
5 548 65.3%
6 562 68.1

1
1 [ \\
“\
L \
1 I vl S—"F
N p
- S \ S
. b
N Tee—gd5c Tee=156 7
N To=84 00 Tm=171.1C
MRS 44087 H=3 31501/g
16 54 a3 131 170 200

Temp(C)

Fig 1 DSC thermograph of Phycocyanin

Teo=51 20
Tm=69, 5
H—£67. 6481T/g

1= &9 114 163 200

Temp (<)

Fig 2 DSC thermograph of stearic acic
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Fig 9 TEM morphology of Solid lipid nanoparticles
prepared of glycerol distearate

Fig 10 Fig 9 TEM morphology of Solid lipid
nanoparticles prepared of Stearic acid
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Fig 5 FTIR Spectrum of Phycocyanin
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Fig 6 FTIR spectrum of Stearic acid
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Fig 8 FTIR spectrum of glycerol monostearate
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The aim of this study, was to evaluate the effect of different percentages of lipid contain 100%
glycerol distearate (GDS), glycerol monostearate (GMS), stearic acid (SA) and lipid composition of
50:50 GDS:GMS, 50:50 GDS:SA and 50:50 SA:GMS on the physicochemical properties of
phycocyanin-loaded solid lipid nanoparticles. The results showed that the use of GDS due to the
different structure and having an irregular lipid network had the better encapsulation efficiency in
compared with other lipids. The minimum particle size, maximum zeta potential and minimum
polydispersity index were belongs to formulations no. 2, 6 and 1 respectively. The results indicated
that GDS in compared with other lipids had better stability during 6 months and the lowest desposition
and adhesion of the particles were observed in this type of lipid. The produced nanocarriers had
encapsulation efficieny ranging of 39.80 to 62.38. TEM, DSC and as well as FTIR were also
employed to evaluate the morphological characteristics, thermal behavior and chemical structure of
lipid nanoparticles.
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