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Preparation of Thermoresponsive Lipid Mixtures (TLM)

TLM were prepared by the addition of liquid fatty acids, oleic acid or linoleic acid, to solid lipids (stearic 
acid, palmitic acid, myristic acid and lauric acid) in defined ratios. The melting point of lipid mixtures was 
plotted against liquid content and straight line equations were derived as shown in Figure S1. These 
equations were rearranged and the liquid content required for TLM (x) was calculated by placing the 
value of the required melting point (y) at 39.

Figure S1: Graph between liquid content and melting points of, (a) lauric acid and oleic acid, (b) lauric 
acid and linoleic acid, (c) myristic acid and oleic acid, (d) myristic acid and linoleic acid, (e) palmitic acid 

and oleic acid, and (f) stearic acid and oleic acid.
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FTIR studies

FTIR studies were completed to evaluate the compatibility of paclitaxel with TL and surfactants. Most 
paclitaxel peaks were superimposed by the peaks of lipid and surfactants (Figure S2). However, the 
aliphatic secondary amine stretch was at 3500-3300 cm-1 while the asymmetrical and symmetrical 
methyl stretches were present at 3000-2800 cm-1 (Coates, 2000). The lower intensity of the paclitaxel 
peaks in TLN is due to the lower amount of the drug present as compared to the lipids and surfactants.

Figure S2: FTIR spectra of paclitaxel (green), TLN2 (blue) and TLN4 (red). Characteristic peaks of 
paclitaxel are shown in TLN by black box.

Dissolution kinetics analysis

Dissolution kinetics analysis was completed by fitting drug release profiles in different kinetic models 
(Table S1). The order of drug release was evaluated by data fitting to zero order and first order models. 
The mechanism of drug release was evaluated by data fitting to the Higuchi, Korsmeyer-Peppas, Hixon-
Crowell and Weibull models. An R2 value close to 1 would indicate a perfect fit. 

It was found that R2 values were higher for a zero order model which indicated drug release 
independent of the amount of drug in the TLN. The drug release mechanism was found to be anomalous 
at 37°C because data showed a good fit to both the Higuchi and Hixon-Crowell models. Similarly, the 
release exponent (n) in the Korsmeyer-Peppas model was between 0.5-1. On the other hand, the drug 
was released at 39°C by a diffusion controlled mechanism as indicated by the release exponent less than 
0.5 and a good fit to the Higuchi model as compared to other models. 



Table S1. Dissolution kinetic analysis of drug release profiles for the prediction of order, rate and mechanism of drug release.

Zero order First order Korsmeyer-Peppas 
model Higuchi model Hixon-Crowell 

model Weibull model
Formulation

R2 K0 R2 K R2 K n R2 KH R2 Ks R2 B
At 37 °C

TLN1 0.9854 1.8133 0.888
7

0.072
6

0.991
6

1.784
0

0.772
8

0.980
0

7.6086 0.997
8

0.0804 0.880
8

0.038
9

TLN2 0.9334 2.3173 0.770
8

0.059
1

0.985
4

2.834
1

0.598
0

0.996
1

10.118
4

0.983
3

0.0866
3

0.761
3

0.055
7

TLN3 0.9444 2.6749 0.809
4

0.068
1

0.996
9

2.324
6

0.672
4

0.998
1

11.507
6

0.994
8

0.0829 0.802
8

0.064
9

TLN4 0.9554 1.5450 0.871
5

0.055
1

0.986
5

2.682
8

0.618
5

0.982
1

7.8633 0.980
9

0.0654 0.865
0

0.038
8

TLN5 0.9392 2.5562 0.812
1

0.057
0

0.994
6

2.748
2

0.609
5

0.996
5

9.8740 0.985
1

0.0723 0.803
4

0.052
5

TLN6 0.9493 1.8452 0.894
9

0.046
0

0.991
6

3.614
8

0.507
9

0.986
7

8.5946 0.977
0

0.0602 0.888
8

0.042
6

TLN7 0.9137 2.55 0.834
9

0.045 0.994
6

3.831
8

0.49 0.997
2

12.06 0.977
6

0.06 0.829
4

0.06

TLN8 0.9723 2.7267 0.827
0

0.052
2

0.993
1

3.375
7

0.533
1

0.991
4

11.172
6

0.979
1

0.0692 0.820
3

0.060
5

TLN9 0.9540 2.4186 0.858
3

0.056
4

0.997
5

2.835
6

0.597
4

0.997
2

10.405
7

0.992
8

0.0650 0.852
0

0.054
7

OM 0.9851 21.750
0

0.922
1

0.301
8

0.998
1

2.301
7

0.482
2

0.999
7

42.347
7

0.935
8

0.1523 0.971
7

0.928
3

At 39 °C
TLN1 0..975

1
13.333

0
0.928

6
0.193

9
0.998

2
1.971

4
0.422

1
0.997

5
46.566

5
0.954

3
0.1968 0.927

8
0.819

6
TLN2 0.9749 18.000

0
0.939

0
0.235

0
0.995

6
1.703

1
0.413

5
0.993

1
57.057

7
0.994

6
0.2382 0.953

6
1.091

6



TLN3 0.9687 7.3619 0.905
5

0.119
1

0.996
1

2.766
2

0.409
2

0.995
0

33.969
0

0.854
3

0.1211 0.904
1

0.447
4

TLN4 O.9537 9.5143 0.889
5

0.140
5

0.997
3

2.575
9

0.400
7

0.993
3

36.239
8

0.980
7

0.1430 0.888
2

0.485
8

TLN5 0.9505 10.848
0

0.884
7

0.174
4

0.993
7

2.225
7

0.424
1

0.990
6

40.213
8

0.995
4

0.1774 0.883
4

0.574
4

TLN6 0.9343 9.3751 0.864
7

0.154
5

0.987
9

2.436
7

0.361
9

0.978
8

38.761
9

0.986
3

0.1572 0.863
5

0.541
6

TLN7 0.9166 11.929
0

0.840
3

0.187
7

0.977
5

2.175
8

0.439
8

0.971
1

41.903
3

0.932
9

0.1909 0.838
9

0.641
8

TLN8 0.9412 9.0625 0.842
2

0.159
3

0.978
1

2.415
1

0.368
0

0.970
8

36.751
2

0.974
7

0.1623 0.840
8

0.494
5

TLN9 0.9320 7.7881 0.833
7

0.145
6

0.978
9

3.232
5

0.373
5

0.980
7

33.054
5

0.984
2

0.1956 0.831
5

0.367
7


