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Fig. 1 TEM picture of QDs used in this study

The average size is 5 nm in diameter.
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Fig. 2 Fluorescence images of a glass slide 6 h (a)

and 7 days (b) after coating with QD solutions

The fluorescence images were taken with the same exposure time.
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Fig. 3 Fluorescence images of two mice 24 h (a) and
48 h (b) after coating with QD solutions
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Fig. 4 Optical microscopy images of skin

slices of two mice after HE dyeing
1 h (a) and 6 h (b) after coating with QD solutions. Note the secretion
sites @ and catheters @ of sweat glands in figure (a) and the epidermis
(E), dermis (D), fat particles (F), hair follicles (H) and sebaceous glands
(S) in figure (b).
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Fig. 5 Microscopy images of skin slices 1h and 6 h after coating with QD solutions

(al)~ (a4) 1 h after coating QD solutions. (b1)~ (b4) 6 h after coating QD solutions. In the two rows, 1 is the optical microscopy image, 2 is the DAPI

image, 3 is the QDs fluorescence image, 4 is the overlay of DAPI image and fluorescence of QDs. (¢) and (d) are the higher magnification of parts near

skin surface in (a4) and (b4).
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Fig. 6 The average concentrations of Cd atoms in serum
and the main organs at different time intervals
O: Control; @d: 1 h; M: 6 h;A: 12 h; E: 24 h; @: 120 h.
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Transdermal Delivery Through in vivo Mouse Skin
and Metabolic Path of Quantum Dots

TANG Lei", ZHANG Chun-Ling?”, SONG Guang-Ming", XU Zhong-Wei", JIN Xun"
(" Medical College of Chinese People’'s Armed Police Force, Tianjin 300162, China;
2 College of Physics Science, Nankai University, Tianjin 300071, China)

Abstract Skin is the largest organ of the body and is a potential route of exposure to sunscreens and cosmetics
containing nanoparticles, but the permeability of the skin to these nanoparticles is unknown. In this paper, we
studied the transdermal delivery capacity through mouse skin of water-soluble CdSeS quantum dots (QDs) and the
deposition of these QDs in the body. QD solution was coated on the dorsal hairless skin of male ICR mice.
Fluorescence microscope was used to observe the deposition of QDs in mouse skin and heart, liver, spleen, lung
and kidney. Inductively coupled plasma-mass spectrometry (ICP-MS) was used to measure the "''Cd concentration
to indicate the concentration of QDs in plasma and organs. The fluorescence images show that QDs can penetrate
into the dermal layer and deposit in the organs through blood circulation. ICP-MS result indicates that QDs deposit
seriously in liver and kidney, and they are difficult to clear. "'Cd concentration is still more than 14 ng/g in kidney
after 5 days. These results suggest that QDs has in vivo transdermal delivery capacity through mouse skin and is
harmful to the liver and kidney.
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