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ABSTRACT
Murine models of inflammation (intradermal [ID] IFNg
injections and contact dermatitis) have been used as
preclinical screening tools to select compounds for
topical therapy of human inflammatory diseases such as
alopecia areata, vitiligo and atopic dermatitis. All of these
diseases are known to involve JAK kinase-dependent
cytokines. We have synthesized metabolically labile
(“soft”) JAK inhibitors that are designed for high skin
permeability with high systemic clearance, offering
potential to treat patients with mild to moderate disease,
for whom systemic JAK kinase inhibitors may not be
ideal. JAK kinase inhibitors applied prior to the injection
of IFNg, or the challenge dose in the dermatitis model,
can inhibit these responses. Promising molecules are
being profiled with in vitro human/pig skin penetration
models (Franz Chamber), using multiple formulations.
These findings will be extended in the minipig DNFB
model as the architecture of porcine skin more closely
resembles human skin. These data will inform
progression to the study of human dermatology patients.
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Table 1: Cellular Potencies for Compounds (IC50, nM)
Compound titrations were evaluated using normal human
PBMC, stimulated with cytokines and analyzed for effects
on the appropriate downstream STAT phosphorylation (PSTAT5 for IL-2 and GM-CSF, P-STAT1 for IFNg)

METHODS
ID IFNg-Induced phospho-STAT3 (P-STAT3) Model
Ø Hair on the dorsal side of each mouse clipped
Ø 0 hr: Test compound applied topically in 50 µl volume
Ø 1 hr: IFNg (30 ng/50 µl saline) injected intradermally
Ø 2 hr: Skin harvested/solubilized in MSD lysis buffer
Ø Levels of total and P-STAT3 measured with MSD
Contact Hypersensitivity Model
Ø CD-1 mice shaved on the ventral side
Ø Day 1: 50 µl of 0.75% solution of DNFB (2,4-Dinitro-1fluorobenzene) applied to the abdomen and 5 µl
applied to each of the hind footpads
Ø Day 2: Sensitization repeated on abdomen/footpads
Ø Day 6: Mice dosed topically with 20 µl each side of
right ear. At 60 min post dose, mice challenged with a
0.3 % solution of DNFB with 15 µl on each side of the
right ear. At 60 min after challenge, dose repeated.
Ø Day 7: Ear thickness measured with caliper gauge
Franz Chamber Studies
Ø Skin from either pig or human sources was placed into
a Franz chamber (0.5 - 1 mm in thickness).
Ø Drug solutions applied to the surface of the skin and
allowed to passively diffuse for 24 h.
Ø Drug concentration was measured from the surface, in
the skin and the receiving fluid
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Figure 2: Two, soft JAK1/3 inhibitors (ACL#1 and
ACL#4) were applied topically before and after
sensitized mice were challenged with DNFB. Each
symbol represents an individual mouse. All pairs of
vehicle animals (black) and ACL#4 (blue) or ACL#1
(red) animals are from separate studies. Ear thickness
for naïve mouse is ~0.25 mm.
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Table 2: Compound Permeability in vertical Franz chambers
Compounds were dissolved in vehicle at 5% wt/wt and 10 mg
applied to pig skin (1 mm thickness) over an area of 0.64 cm2.
Drug amounts in the receiving fluid (pH 7.4 PBS) were monitored
over 24 h by LC/MS. Shown is percent of applied dose
measured in the receiving fluid at 24 hr

CONCLUSIONS
Figure 1: Different drugs (all at 5%) were applied to
the shaved surface of a CD-1 mouse, followed by ID
injection of IFNg. Data shows Aclaris JAK1/JAK3
inhibitors 2 and 3, as well as Ruxolitinib (JAK1/JAK2)
all significantly inhibited the IFNg-induced P-STAT3. As
expected, Pfizer covalent JAK3 inhibitor (PF06651600) has no effect in this assay that is dependent
only on JAK1 or JAK2. Suboptimal skin penetration
(see Table 2) may explain lack of efficacy for ACL#1.

Ø Compounds have been designed with
differential JAK kinase cellular selectivity
Ø Compounds active in two mouse models
of dermal inflammation with minimal
formulation work
Ø Compounds shown to penetrate into pig
skin, with additional formulation work in
progress to select compounds, prior to
additional in vivo studies

