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ABSTRACT

Introduction: Thermoresponsive polymers have been widely investigated in modern drug delivery and gene delivery sys-
tems, due to their potential to load and release the payload by simply modifying local temperature [1]. Previous work by
some of us has shown that the thermoresponsive copolymers poly(N-isopropylacrylamide),-block-poly((3-acrylamido-
propyl) trimethylammonium chloride),, (PNIPAAM,-b-PAMPTMA(+),,) can efficiently deliver DNA and siRNA to Hela [2]
and HT1080 cells [3]. The transfection efficiency and cytotoxicity were highly dependent on the length and ratio of the
two blocks (n:m) [2,3]. In anticancer therapy, such polymers may be able to deliver drugs precisely at the tumour site by
local and transient thermal treatment [1]. Having this in mind, in this work, we took the first step towards expanding the
scope of use of the PNIPAAM,-b-PAMPTMA(+),,, copolymers by investigating their cytotoxicity in human cancer cell lines
and in a normal breast cell line.

Materials and methods: The copolymers (n:m ratio 48:6, 48:10 and 65:20) were dissolved in varying concentrations in
cell culture medium, as described before [2] and were incubated at 37 °C with each of the tested cell lines for 6 h. After
that, the medium was replaced, and the cells were incubated for 48 h/37 °C. The viability of cells was measured by the
MTT cytotoxicity assay. Untreated cells were used as negative control (representing 100% viability). Cell lines: HelLa (cer-
vical cancer), HCC1806 (breast cancer) and MCF10A (non-tumorigenic breast epithelial cell line).

Results: In this preliminary study the cytotoxicity of the PNIPAAM,-b-PAMPTMA,,(+) copolymers was shown to be
dependent on the polymer concentration, n:m ratio and cell line. MCF10A cells were very tolerant to the presence of the
copolymer 48:6, even at the highest concentration (Figure 1), followed by HeLa and HCC1806.

Discussion and conclusions: The low toxicity shown particularly for the non-tumorigenic cell line but higher toxicity
towards the cancer cell lines makes the tested copolymers highly appealing as drug carriers in anti-cancer therapy.
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Figure 1. Cell viability in the presence of the 48:6 (n:m) copolymer. Mean + SD. Comparisons were made at the same cell line at
the immediately precedent concentration (*p < 0.05) and for the same concentration between lines (#p < 0.05).
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ABSTRACT

Introduction: Oral-liquid suspensions are pharmaceutical forms usually accompanied by dosing devices [1]. The type of
device influences dose measurement, which is associated with administration errors, with possible impact in the pharma-
cological treatment [2,3]. On the other hand, as liquid disperse systems, it is essential to shake them before use, to
ensure that the active ingredient is well dispersed throughout the vehicle before administration. The aim of this work is
to evaluate the degree of awareness of pharmacy students, regarding two key factors for an accurate dose administra-
tion: "shake before use", and the choice of an adequate dose-measuring device, packaged with the antibiotic, based on
the dosing volume.

Materials and methods: A pilot study was conducted at Instituto Universitario Egas Moniz, with 40 randomly selected
pharmacy students with an average age of 21.5years (+ 3.2), who signed an informed consent. Two oral extemporan-
eously compounded suspensions from azithromycin were used (Azithromycin Baldacci and Zithromax; 40 mg/mL, both
including a dosing spoon, an oral syringe and a reconstitution cup). The volunteers were requested to rank the three
types of device according to their preference, for doses of 2.5 and 5mL. It was also recorded if the suspension was
shaken before measurement. Otherwise, volunteers were reminded of the importance of the procedure, as stated on
product label. The protocol was approved in Egas Moniz, ethics committee.

Results: 70% (n=28) of the volunteers chose the dosing device regardless of the dose volume. 50% (n=20) preferred
the dosing spoon, whereas 35% (n=14) choose the oral syringe and 15% (n=6) the reconstitution cup as a first choice
for administration of the medicines. The main order of preference of the participants was spoon-cup-syringe (n=14,
35%), followed by the syringe-spoon-cup (n=9, 22.5%) and finally spoon-syringe-cup (n=6, 15%). For the participants
that questioned about the volume to be measured (n =12, 30%), the cup was never the first option, and the most preva-
lent sequences were spoon-syringe-cup and syringe-cup-spoon, both with 42% (n=35). In the first measurement, 80%
(n=32) of participants did not shake the suspension. After being reminded, the value decreased to 37.8% (n=15), in the
second antibiotic.

Discussion and conclusions: The dosing spoon was the preferred device for most participants. The reconstitution cup
was mistaken for a measuring device by all participants. Therefore, the inclusion of this type of device may cause gross
dosing errors. The "shake before use" instruction which accompanies the label on suspensions, was easily overlooked,
despite the specific academic training of these students. This should not be used as the only means of communicating
such important information. Upon dispensing of suspensions the pharmacist should make sure that patients fully under-
stand the need to shake the medication well before each administration and are able to choose, and properly use, the
most adequate dosing device.
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