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Purpose: Complement alternative pathway (AP) dysregulation has been implicated in
geographic atrophy, an advanced form of age-related macular degeneration. Danico-
pan is an investigational, first-in-class inhibitor of factor D, an essential AP activation
enzyme. We assessed danicopan distribution to the posterior segment of the eye after
oral dosing.

Methods: Tissue distribution of drug-derived radioactivity was evaluated using whole-
body autoradiography following oral administration of [14C]-danicopan to pigmented
and albino rats. Pharmacokinetics and ocular tissue distribution were studied in
pigmented and albino rabbits following single and multiple oral dosing of danicopan.
The melanin binding property was characterized in vitro.

Results: Radioactivity was distributed widely in rats and became nonquantifiable in
most tissues 24hourspostdoseexcept in thepigmented rat uvea (quantifiable 672hours
postdose). Danicopan binding to melanin was established in vitro. After single dosing,
the maximum concentration (Cmax) and area under the curve (AUC) in neural retina and
plasma were similar in both rabbit types. After multiple dosing, AUC in neural retina
was 3.4-fold higher versus plasma in pigmented rabbits. Drug levels in choroid/Bruch’s
membrane (BrM)/retinal pigment epithelium (RPE) were similar to plasma in albino
rabbits but higher in pigmented rabbits: Cmax and AUC were 2.9- and 23.8-fold higher
versus plasma after single dosing and 5.8- and 62.7-fold higher after multiple dosing.
In pigmented rabbits, ocular tissue exposures slowly declined over time but remained
quantifiable 240 hours postdose.

Conclusions: The results demonstrate that danicopan crosses the blood–retina barrier
and binds melanin reversibly, leading to a higher and more sustained exposure
in melanin-containing ocular tissues (choroid/BrM/RPE) and in the neural retina as
compared to in plasma after repeated oral dosing in pigmented animals.

Translational Relevance: These findings suggest that oral danicopan possesses poten-
tial for treating geographic atrophy because AP dysregulation in the posterior segment
of the eye is reported to be involved in the disease pathogenesis.

Introduction

Geographic atrophy (GA) is an advanced form
of age-related macular degeneration (AMD), a
chronic disorder of the central retina characterized by
drusen formation and changes in the choroid/Bruch’s
membrane (BrM)/retinal pigment epithelium (RPE)

layers in the macula.1 These alterations ultimately lead
to photoreceptor loss and, as the disease advances,
involve the fovea, affecting central vision.2 Epidemi-
ologic estimates suggest that up to 8 million people
worldwide have GA, and bilateral eye involvement
is common.1,2 AMD is a leading cause of vision
loss, and as many as 20% of cases of legal blind-
ness in AMD are attributed to GA specifically.1 The

Copyright 2022 The Authors
tvst.arvojournals.org | ISSN: 2164-2591 1

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

mailto:mingjun.huang@alexion.com
https://doi.org/10.1167/tvst.11.10.37
http://creativecommons.org/licenses/by-nc-nd/4.0/


High Danicopan Exposure in Animal Ocular Tissues TVST | October 2022 | Vol. 11 | No. 10 | Article 37 | 2

pathogenesis of GA is not completely understood, but
it is thought to result from genetic and environmental
factors, chronic inflammation, and oxidative stress.1
For example, components of drusen and lipofuscin, as
well as other products of oxidative stress, are believed
to cause inflammation mediated by the complement
cascade.2 Genetic studies have found variants associ-
ated with AMD, such as those in complement factor H,
as well as local and systemic alterations in components
of the complement pathway, in patients with GA.1–3
In addition, results of nonclinical in vitro and in vivo
studies have suggested that complement dysregula-
tion, and the complement alternative pathway (AP)
in particular, play a role in the pathogenesis and
progression of AMD.1,2

There are currently no approved treatments for
GA.3 The Age-Related Eye Disease Study formu-
lations are supportive options for GA and can
possibly reduce risk of progressing to advanced
AMD for certain patient groups (AMD categories
3 and 4).4,5 Potential therapeutic agents for GA
are in development, including anti-inflammatories,
antioxidation/RPE protectors, lipofuscin/visual cycle
inhibitors, choroidal blood flow restoration agents,
and stem-cell therapies. Additionally, anti-complement
activation agents have been or are being evaluated in
clinical studies.1–3 Promising efficacy data have been
reported for pegcetacoplan (APL-2; cyclic peptide

against C3)6 and avacincaptad pegol (pegylated RNA
aptamer against C5)7 via intravitreal administration.

Drug delivery to the posterior segment of the
eye remains a challenge due to the blood–retina
barrier (BRB), which strictly regulates the permeation
of drug agents from the blood to the retina and
can result in inadequate distribution to the desired
tissues.8,9 Intravitreal drug administration relieves the
need for drug agents to cross the BRB as compared
to the systemic route.8 However, intravitreal injection
is highly invasive and may require frequent adminis-
tration, which may not be acceptable to many patients
andmay increase the risk for procedure-related adverse
events while potentially reducing compliance and
consequently treatment efficacy.9–11 In individuals with
neovascular AMD receiving intravitreal treatment with
ranibizumab, a monoclonal antibody Fab fragment
that inhibits vascular endothelial growth factor-A and
therefore angiogenesis, there was a consistent decline in
the number of injections per patient after the first year
that may have been associated with a decline in visual
acuity.12 Successful delivery of a complement inhibitor
via oral administration to the posterior segment of the
eye may represent a better therapeutic option because
of effective inhibition in the target tissues, as well as
reduction in the treatment burden for patients, and
may lead to better patient compliance and outcomes.
Additionally, as stated above, bilateral eye involvement

Figure 1. Mechanismof action of danicopan. The alternative pathway (AP) is constitutively activated through slow spontaneous hydrolysis
of C3 that forms C3(H2O). C3(H2O) binds to factor B (FB) and is cleaved by factor D (FD) to generate the initial AP C3 convertase C3(H2O)Bb.
C3 cleavage produces C3b, which binds to FB and is cleaved by FD to form themembrane-bound C3 convertase C3bBb. C3bBb cleavesmore
C3 molecules, leading to rapid generation of C3b, resulting in an amplification loop. FD inhibitor danicopan binds to FD, thereby inhibiting
its proteolytic activity and cleavage of FB at two points in the cascade. The cross-section of tissues in the posterior segment of the eye is
drawn to depict the membrane-bound events.
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is common in GA; thus, oral administration will offer
the benefit of targeting both eyes simultaneously.

Factor D is an essential enzyme that mediates
activation of the complement AP.2 Danicopan
(ALXN2040, ACH-0144471, ACH-4471) is an orally
administered, first-in-class small-molecule factor D
inhibitor currently under clinical investigation for the
treatment of diseases driven by complement dysregu-
lation, including paroxysmal nocturnal hemoglobin-
uria.13 Danicopan binds to factor D with high affinity
(KD = 0.54 nM), inhibiting cleavage of factor B into
Ba and Bb, thereby blocking AP activation, amplifi-
cation, and finally terminal pathway activation.14,15
Consequently, factor D inhibition prevents all three
effector functions of the complement pathway, includ-
ing opsonization, inflammatory response and cell lysis
(Fig. 1).

The purpose of these studies was to determine
the pharmacokinetics and ocular tissue distribution
of orally administered danicopan in preclinical animal
models to evaluate the potential for development of
danicopan as a systemically administered treatment
option for GA. We examined the permeability of
danicopan across the BRB in vivo, as well as its
binding to melanin in vitro and in vivo. Melanins
consist of several negatively charged macromolecule
polymers16 and are present in high concentrations in
ocular pigmented tissues, including posteriorly located
choroid and RPE.17,18 Melanin binding of a drug
causes drug accumulation and increases drug reten-
tion in pigmented ocular tissues, thereby affecting drug
response and toxicity.19 Additionally, melanin-bound
drugs in pigmented ocular tissues can act as a large
reservoir, leading to the continuous release of the free
drug.20 We showed here that danicopan readily crosses
the BRB and binds to melanin reversibly, leading to
a higher and more sustained exposure not only in the
ocular melanin-containing tissues of choroid and RPE
but also in the neutral retina as compared to in plasma
after multiple oral dosing to pigmented animals.

Methods

Animal Care

Rabbit ocular pharmacokinetics and tissue distribu-
tion experiments were conducted by Covance Labora-
tories, Inc. (Madison, WI), and [14C]-labeled danico-
pan rat experiments were conducted at QPS, LLC
(Newark, DE). Animals were individually housed and
cared for in accordance with the Care and Use of
Laboratory Animals guidelines and the U.S. Depart-
ment of AgricultureAnimalWelfareAct. Experimental

procedures were reviewed and approved by an Institu-
tional Animal Care and Use Committee before initia-
tion of the study. All protocols adhered to the ARVO
Statement for the Use of Animals in Ophthalmic and
Vision Research. A total of 13 male Long–Evans
pigmented rats and three male Wistar Han albino rats
were supplied by Hilltop Lab Animals (Scottdale, PA).
A total of 44 male pigmented Dutch Belted (DB)
rabbits and 15 male New ZealandWhite (NZW) albino
rabbits were supplied by Envigo RMS (Indianapolis,
IN). For all rabbits, observations were recorded during
the acclimation period, at predose, and at least daily
postdose.

Danicopan and [14C]-Danicopan Synthesis

Danicopan was synthesized using standard
methods.15 [14C]-labeled danicopan was prepared
in an analogous manner, with the label located in the
tertiary amide carbonyl core of the molecule. The
radiochemical purity of [14C]-danicopan was 99.8%,
and the specific activity was 57.9 mCi/mmol (99.44
μCi/mg). Single-dose formulations for oral dosing
were prepared on the day of dosing for all animals.
Compounds were suspended using 60:36.3:3.7 (v:v:v)
polyethylene glycol 400:saline:dimethyl sulfoxide.

Tissue Distribution of Danicopan/
[14C]-Danicopan in Rats by Quantitative
Whole-Body Autoradiography

Tissue distribution of danicopan was measured by
quantitative whole-body autoradiography following
a single oral dose of 20 mg/kg [14C]-danicopan to
pigmented Long–Evans and albino Wistar Han rats.
This dose was chosen based on the results from an
earlier plasma pharmacokinetic study with unlabeled
danicopan; thus, it was expected to yield a good
exposure signal (i.e., radioactivity) to evaluate danico-
pan tissue distribution. Rats were euthanized at 1, 2,
4, 8, 24, 72, 168, 336, 504, and 672 hours postdose,
and carcasses were frozen in hexane/dry ice and stored
at or below −20°C before processing and sectioning.
Frozen samples were embedded in 1% carboxymethyl-
cellulose matrix, mounted on a microtome stage
(Leica CM3600 Cryomacrocut or Vibratome 9800;
Leica Biosystems, Nussloch, Germany) maintained
at −20°C, and sectioned in approximately 40-μm–
thick sagittal sections. Sections were labeled with
calibration standards of [14C]-glucose mixed with
blood at various concentrations, visualized using a
[14C]-sensitive phosphor-imaging plate (Fuji Biomed-
ical, Stamford, CT), and scanned using a GE
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AmershamMolecular Dynamics Typhoon 9410 image
acquisition system (Molecular Dynamics, Sunnyvale,
CA), with a scanning resolution of 50 μm.

Tissue Distribution of Danicopan in Rabbits

Ocular tissue and plasma distributions of danico-
pan were evaluated in pigmented DB and albino NZW
rabbits. Based on efficacious regimens in human studies
and pharmacokinetic/pharmacodynamic modeling,
danicopan was administered orally at 7.5, 15, or
50 mg/kg with single or multiple dosing to cover the
projected range of therapeutic exposures in the poste-
rior segment of the eye; for multiple dosing, rabbits
received danicopan approximately every 12 hours for
14 days and a single dose on the morning of day
15. Rabbits were euthanized, and plasma and ocular
tissues were collected at various time points either after
a single dose or after the morning dose on day 15 (i.e.,
the last dose of the multiple-dosing regimen) with one
exception: Samples were only collected at the approx-
imate time to maximum concentration (tmax; hour 1)
from NZW rabbits in the multiple-dosing study at
50 mg/kg. Danicopan concentrations were determined
by liquid chromatography/mass spectrometry.

Liquid Scintillation Counting and Statistical
Analysis

Radioactivity was expressed as the microgram
equivalents of danicopan per gram sample (μg equiv-
alent/g). The upper limit of quantification (ULOQ)
and lower limit of quantification (LLOQ) were applied
to the data based on previously validated calibration
standards.21,22 The LLOQ and ULOQ were 0.105 and
4405 μg equivalent/g, respectively. Pigmented rat tissue
concentration data (after oral dosing; μg equivalent/g)
were used to calculate pharmacokinetic and radia-
tion dosimetry parameters using Phoenix WinNonlin
6.3 (Pharsight Corporation, Mountain View, CA). For
each individual tissue, terminal half-life (t1/2) was deter-
mined by noncompartmental analysis of the data using
Phoenix NCA model 200.

In Vitro Melanin-Binding Studies

Materials were obtained from Sigma-Aldrich (St.
Louis, MO). Solutions of two sources of melanin
(natural Sepia officinalis and synthetic melanin),
danicopan, and chloroquine (as a positive control)
were used in the assay. Danicopan and chloroquine
were incubated with or without melanin in 96-well
plates. Melanin and bound compound were collected

by centrifugation at 4000 rpm, diluted with acetoni-
trile containing the internal assay standard, and passed
through a Waters XSelect HSS T3 2.5-μm gradi-
ent column (50 × 2.1 mm for danicopan and 30
× 2.1 mm for chloroquine; Waters Corporation,
Milford, MA). Samples and internal standards were
measured using a SCIEX API-5500 triple quadrupole
mass spectrometer (Applied Biosystems, Waltham,
MA) using multiple reaction-monitoring scan modes
(danicopan, 580.2/360.2; chloroquine, 320.1/247.3),
and data were captured using SCIEX Analyst 1.6.2.
Data curves of mean free concentration versus bound
concentration were fit with a one-sided hyperbolic
model using Prism 5.0 (GraphPad, San Diego, CA)
to obtain the KD as a measure for affinity and the
maximum bound concentration binding (Bmax) as a
measure of binding capacity.

Results

Following oral administration of a single dose
of [14C]-danicopan at 20 mg/kg, a dose that was
expected to yield a good exposure to evaluate danico-
pan tissue distribution based on earlier studies with
unlabeled danicopan, drug-derived radioactivity was
rapidly absorbed and widely distributed to tissues in
both pigmented (n = 10) and albino (n = 3) rats.
Radioactivity was evident 1 to 8 hours postdose and
became nonquantifiable at 24 hours postdose in most
tissues, as demonstrated by whole-body autoradiogra-
phy (Fig. 2). In pigmented rats at 24 hours postdose,
radioactivity localized primarily to the uvea tract (i.e.,
melanin-containing ocular tissues), pigmented skin,
and liver (Fig. 2A); in albino rats, radioactivity was
primarily localized to the liver (Fig. 2B). Quantification
of radioactivity showed that [14C]-danicopan remained
quantifiable in the uveal tract of pigmented rats at 672
hours (28 days) postdose (t1/2 = 576 hours) (Fig. 2C),
whereas it became undetectable in plasma and whole
blood after 8 hours postdose (Fig. 2).

To evaluate whether danicopan binding to melanin
could account for the observed persistence of [14C]-
danicopan in the rat uveal tract, a pigmented tissue,
danicopan binding was evaluated in vitro using natural
(S. officinalis) and synthetic melanin; chloroquine was
used as a positive control. Danicopan bound to natural
and synthetic melanin, but with a 6.1- to 12.4-fold
lower affinity, respectively, than chloroquine (Fig. 3).
The binding capacity of danicopan to natural and
synthetic melanin was 2.0-fold and 2.4-fold lower,
respectively, than that of chloroquine.

To further investigate the distribution of danico-
pan in ocular tissues, danicopan was initially dosed
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Figure2. (A, B)Whole-bodyautoradiography showing tissuedistri-
bution of [14C]-danicopan 24 hours after oral administration of a
single 20-mg/kg dose in pigmented rats (A) and albino male rats
(B). Frozen sections approximately 40 μm in thickness were taken in
the sagittal plane. (C) Quantitative whole-body autoradiography of
[14C]-danicopan–derived radioactivity in tissues of pigmented rats
following oral administration. Concentrations of radioactivity were
determined by assessing image densitometry and were expressed
as microgram equivalents of danicopan per gram of sample.

orally to pigmented DB (n = 14) and albino NZW
(n = 3) rabbits at 50 mg/kg twice daily for 15 days.
Plasma and ocular tissue concentrations at tmax from
both rabbit strains are compared in Figure 4. Similar
to the observations from the tissue distribution study
in rats with [14C]-danicopan, the highest concentra-
tions of danicopan were evident in melanin-containing
tissues (iris/ciliary body and choroid/BrM/RPE) in DB
rabbits. In both DB and NZW rabbits, the concen-
trations in other ocular tissues, including the neural
retina, were similar to plasma concentrations, indicat-
ing that danicopan crosses the BRB and distributes to
the neural retina.

To confirm these observations, danicopan was
administered orally to both DB rabbits (single dose,
n = 14; multiple doses, n = 14) and NZW rabbits
(single dose, n = 14) at lower doses (15 mg/kg; single
dose or multiple doses for 15 days). Plasma and
ocular tissue concentrations of danicopan over time
are shown in Figure 5, and the corresponding pharma-
cokinetic parameters are summarized in the Table. In
NZW rabbits, maximum concentration (Cmax) values
in neural retina and choroid/BrM/RPE were similar
to those in plasma regardless of dosing duration,
with the neural retina-to-plasma ratio ranging from
0.4 to 0.6. Cmax values in neural retina were also
similar to those in plasma in DB rabbits after single
and multiple doses (neural retina-to-plasma ratios, 0.5
and 0.7, respectively). In contrast, the Cmax values
in DB rabbits in choroid/BrM/RPE were higher than
in plasma after a single dose (choroid/BrM/RPE-to-
plasma ratio, 2.9) and were even higher after multiple
doses (ratio, 5.8). Overall, the data from experiments in
rabbits are consistent with the tissue distribution exper-
iments conducted in rats and confirm that danicopan
crosses the BRB and achieves higher concentrations in
melanin-containing choroid/BrM/RPE compared with
plasma in pigmented animals.

In addition to Cmax values, area under the curve
(AUC) values from both DB and NZW rabbits were
determined (Table). In NZW rabbits, AUC values were
comparable between ocular tissues (choroid/BrM/RPE
or neural retina) and plasma after single or multi-
ple doses, with tissue-to-plasma ratios ranging from
0.5 to 0.7. In contrast, AUC values in DB rabbits
were different between ocular tissues and plasma. AUC
values were higher in choroid/BrM/RPE compared
with plasma in DB rabbits, with choroid/BrM/RPE-
to-plasma ratios of 23.8 after a single dose and 62.7
after multiple doses. AUC values were also higher in
neural retina compared with plasma after multiple
doses (ratio, 3.4) in DB rabbits, although AUC was
similar between neural retina and plasma after a single
dose (neural retina-to-plasma ratio, 0.6). The higher
exposure in neural retina of DB rabbits after multiple
doses is likely due to prolonged mean residence time,
which increased from 7.8 hours after a single dose to
71 hours after multiple doses, indicating that melanin-
bound danicopan in choroid/BrM/RPE may serve as a
depot to continuously replenish drug in neural retina.

The dose–exposure relationship in ocular tissues
was further evaluated in DB rabbits by oral
administration of danicopan twice daily at 7.5 (n =
14), 15 (n= 14), and 50 (n= 14) mg/kg/dose for 15 days
(Fig. 6). At all three dosages and after the last dose,
danicopan exposure was detected through 24 hours
in plasma, but was sustained through 240 hours in
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Figure 3. In vitro evaluation of danicopan and chloroquine binding to natural (Sepia officinalis) and synthetic melanin. Following gradient
column purification, samples were quantified by mass spectrometry. Bmax, maximal bound ligand concentration.

Figure 4. Plasma and ocular tissue concentrations of danicopan at
time of maximum concentration following 15-day multiple dosing
(50 mg/kg/dose) in pigmented and albino rabbits. Danicopan was
administered twice daily at approximately 12-hour intervals for 14
days with a final single dose administered on day 15. Units are
nanograms per milliliter (ng/mL) for plasma and nanograms per
gram (ng/g) for ocular tissues.

choroid/BrM/RPE and neural retina. Further, plasma
and neural retina exposure exhibited approximate dose
linearity among the three doses evaluated, whereas
choroid/BrM/RPE exposure showed less-than-dose
proportionality between 15 and 50 mg/kg/dose (data
not shown).

In our studies across multiple animal species and
strains, no safety issues pertaining to ophthalmic
accumulation of danicopan were observed. In rabbits

dosed with danicopan at 50 mg/kg twice daily
for 15 days (n = 17), there was no evidence
of ophthalmic abnormalities after examination with
slit-lamp biomicroscopy, indirect opththalmoscopy,
TONOVET rebound tonometry, or ultrasonic corneal
pachymetry. In toxicology studies performed accord-
ing to Good Laboratory Practice guidelines, there were
no clinical or histopathological ophthalmic findings at
several time points following oral administration in rats
(1 month, 3 months, 6 months) and dogs (14 days, 3
months, 9 months). Moreover, no abnormalities were
detected in dogs when examined with electroretinogra-
phy (ERG) during week 38 when compared to pretreat-
ment ERG measurements.

Discussion

The results of the studies presented here showed
that, in preclinical animal models, danicopan readily
crosses the BRB after oral dosing, leading to distri-
bution in the neural retina. Additionally, danico-
pan was shown to bind melanin, leading to high
and sustained exposure in melanin-containing ocular
tissues such as choroid/BrM/RPE after systemic oral
dosing.Moreover, danicopan exposure increased in the
neural retina after repeat dosing in pigmented rabbits.

The BRB is composed of both the inner and outer
BRB. The outer BRB is composed of tight junctions
of RPE cells, whereas the inner BRB comprises
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Figure 5. Plasma and ocular tissue concentrations of danicopan following single or 15-day multiple dosing (15 mg/kg/dose) in Dutch
Belted (pigmented) rabbits (A, B) and New Zealand White (albino) rabbits (C, D). Danicopan was administered twice daily for 14 days at
approximately 12-hour intervals with a final single dose administered on day 15. Units are nanograms per milliliter (ng/mL) for plasma and
nanograms per gram (ng/g) for ocular tissues.

retinal capillary endothelial cells. Similar to the blood–
brain barrier, lack of fenestrations in the RPE and
retinal endothelial cells prevents large and most small
molecules from passing the barrier to enter the inner
retinal tissues.23 Danicopan was evaluated in vivo and
was found to be present at a similar level in the
neural retinal and the plasma after a single oral dose
in both pigmented and albino rabbits (Figs. 5A, 5C),
demonstrating that danicopan is able to readily cross
the BRB.

Several ocular tissues have high concentrations of
melanin and are presented as pigmented tissues, includ-
ing the choroid and RPE in the posterior and the
iris and ciliary body in the anterior.17,18 Melanins

consist of several negatively charged macromolecule
polymers, and drugs commonly bind to melanin, as
all basic and lipophilic drugs are expected to bind to
melanin to some extent.16,24,25 Indeed, the accumula-
tion of drugs in pigmented tissues has been known for
a long time,26,27 and various clinical drugs have been
shown to bind to melanin.28 Drug retention caused
by melanin binding in pigmented ocular tissues has
been explored to assist ocular drug delivery, especially
for delivery to the posterior segment of the eye, a
pathological site of GA.29–32 Preclinical studies have
demonstrated that melanin binding can indeed extend
the pharmacokinetic half-life of ophthalmic drugs in
the posterior segment of the eye after systemic admin-
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Figure 6. Danicopan dose dependence in plasma and ocular
tissues in pigmented rabbits at day 15 at steady state. Rabbits
received danicopan at the indicated doses twice daily for 14 days
at approximately 12-hour intervals, with a final single dose admin-
istered on day 15.

istration.20,33 Pazopanib, a small-molecule inhibitor
of tyrosine kinases including the vascular endothe-
lial growth factor receptor, was detected in melanin-
containing tissues of pigmented rats, including the
uveal tract, up to 35 days following the administra-
tion of a single oral dose (10 mg/kg).20 In mice, plasma
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levels of pazopanib were undetectable 3 days after
a single loading dose (10 mg/kg); however, choroidal
neovascularization lesion size was significantly reduced
up to 2 weeks after choroidal neovascularization
induction. The lesion size reductions were compara-
ble to reductions achieved with twice-daily dosing of
pazopanib (10 mg/kg), suggesting that uveal retention
of pazopanib served as a sustained-release depot that
allowed therapeutic levels of the drug to be sustained
following a single oral dose.

In this study, after oral dosing to pigmented rats
and rabbits, danicopan was retained in the pigmented
tissues of the eyes due to its ability to bind to melanin.
The binding of danicopan to melanin is reversible;
in a tissue distribution study with [14C]-danicopan in
pigmented rats, the radioactivity in the uveal tract
diminished over time (Fig. 2C). Moreover, the danico-
pan concentration in the choroid/BrM/RPE decreased
over time in pigmented rabbits (Figs. 5A, 5B). The
danicopan reversibly bound to melanin was expected
to provide a drug depot to prolong danicopan exposure
in the neural retina. This was indeed the case; after
repeat dosing, danicopan exposure in the neural
retina exceeded the systemic (plasma) exposure in
pigmented rabbits (Fig. 5B), whereas similar exposure
was observed between the neutral retina and the plasma
in nonpigmented rabbits (Fig. 5D). Of note, although
melanin binding enhances the pharmacokinetics of
danicopan, the elevated concentration of danicopan in
ocular tissues did not elicit safety concerns in multiple
animal studies across several species and strains.

There are limitations to this study. First, although
rabbit is widely used as a preclinical model for ocular
pharmacokinetics, characteristics of the BRB and
melanin-binding properties may differ between rabbits
and humans. Second, due to the lack of an inhibitory
effect of danicopan on rodent factor D, the effec-
tiveness of danicopan via oral dosing in inhibition
of AP in the eye has not been tested in preclini-
cal models established in rodents. Therefore, we have
relied instead on the rabbit ocular pharmacokinetics
model and its translation to a human pharmacokinet-
ics/pharmacodynamics model to predict the effective
regimen in humans. Our prediction of the regimen is
yet to be confirmed in the ongoing clinical study.

In summary, we showed that danicopan, a comple-
ment factor D inhibitor, crosses the BRB and binds
melanin reversibly, leading to a higher and more
sustained exposure not only in melanin-containing
ocular tissues such as choroid/BrM/RPE but also in
the neural retina as compared to plasma after repeated
oral dosing in pigmented animals. Additionally, no
ocular safety signals were observed with oral dosing of
danicopan in the multiple animal studies across several

species and strains. Danicopan is currently being inves-
tigated in a phase 2 clinical study in patients with GA
(NCT05019521).
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