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Figure 3. In vitro release study of the transdermal patch (mean ± SD, n= 3) (A); Ex vivo permeation study of the
transdermal patch (mean ± SD, n= 3) (B); Representative images of the micropores created upon  insertion of

SMN 0.5 mm (C1) and 1 mm (C2); Ex vivo permeation study of F3 with various length of SMN (mean ± SD, n= 3) (D)
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Figure 4. Investigation of hemolytic activity of
PMQ (A) and transdermal patch F3 (B) using a
concentration range from 0.005 mg/mL to 0.5

mg/mL, by comparing the color of samples
with the controls.

Figure 1. Physical appearance of the transdermal patch F1 (A); F2 (B); F3 (C);
Representative images of  patch folding (D)

                          Weight (mg)           Thickness (mm)         Moisture loss (%)          Folding 
                         Average ± SD           Average ± SD             Average ± SD          endurance
                           

F1

F2

F3

130 ± 0.0047

340 ± 0.0061

240 ± 0.0047

Formula

0.042 ± 0.029

0.110 ± 0.059

0.066 ± 0.022

2.80 ± 0.0980

0.81 ± 0.0007

1.69 ± 0.1926

> 300

> 300

> 300

Table 1. Physical characterization data of the transdermal patches

The results showed that following
several optimizations, the optimum

patch formulation contained 2% HPMC,
1.75% PEG 400 and 0.5% glycerol with
2% PMQ. Also all the patches showed

low standard deviation values in weight
and thickness. The prepared transder-
mal patches reflected a low moisture
loss and good strength by more than
300 times of folding for each patch.

Fig. 2 shows the percentage recovery
values were 98.17%, 98.88% and 102.80%

for F1, F2, and F3, respectively. It can
be obtained that excipients and the
method used did not a�ect the con-

centration of PMQ in the patch
formulation. 

In vitro and ex vivo permeation studies showed that 31.31% and 22.55% of PMQ released from patch formulation, respectively (Fig. 3 (A, B)). Importantly,
in ex vivo permeation study, the use of Dermaroller® with the length of 1 mm was able to improve the permeation of PMQ, with 45.89% of PMQ perme-
ated after 24 h administration and chosen due to the convenience of its use. Moreover, hemocompatibility assay showed that percentage of hemolysis

of the formulation was less than 5% (Fig. 4), presenting the safety of the formulation.

Figure 2. Drug content recovery
of the transdermal patch (mean
± SD, n= 3)

To obtain the best transdermal patch formulation of PMQ due in vitro

and ex vivo study with a combination of SMN as a potentially anti-
malarial preparation

For the first time, PMQ has been successfully formulated in a trans-

dermal patch preparation.  In vitro studies demonstrated the e�ect

of the patch matrix formula on drug release, and the results of ex

vivo studies showed increased permeation in the use of transdermal
preparations in combination with SMN.  Finally, the F3 patch with SMN
1 mm was found to be the best combination to optimize the e�ective-

ness of malaria therapy using a transdermal preparation of PMQ.
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Malaria cases around the world

In 2019, about 51.7% of malaria cases caused by P. vivax and Indonesia is the
second country with the most malaria cases in Southeast Asia after India.

Primaquine (PMQ) is a first line drug that used to treat malaria
in Indonesia. However, PMQ has serious side e�ects when used 
orally such as megaloblastic anemia, hematolytic, indigestion,

abdominal rigidity and epigastric pain.

Transdermal Patch + Solid Microneedles


	Page 1

