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Summary
Background This was a phase I/IIa study to investigate the tolerability, efficacy and pharmacokinetics (PK)/ pharmacodynamics (PD)
of CRLX301, CDP-based nanoparticle formulation of docetaxel. Methods The study was conducted in two parts. In part 1, dose-
escalation using a standard 3 + 3 design was performed in two dosing schedules (every week (QW) and every 3 weeks (Q3W)). Part 2
was comprised of a dose expansion at 75 mg/m2 Q3W. PK studies were performed on both dosing schedules. Results Forty-two
patients were recruited onto the study with a median age of 64(range 38–76); median number of prior systemic therapies was 5(range
0–10). Grade 3/4 treatment-related toxicities included: neutropenia (21.4%), infusion related reaction (11.9%), anemia (7.1%), fatigue
(4.8%), diarrhea (4.8%), and peripheral neuropathy (4.8%). Themaximum tolerated dose was 75mg/m2 given on the Q3W schedule
and was not determined on the QW schedule. In this heavily pre-treated population, four patients (12.9%) achieved stable disease
(SD) ≥ 4 months and 2 patients (6.5%) achieved partial response (PR) for a clinical benefit rate (CBR) of 19.4% (6/31 patients). The
PRs were seen in prostate and breast adenocarcinoma (one each). CRLX301 exhibited some PK advantages over docetaxel including
higher retention of drug in plasma, slower clearance and controlled slow release of docetaxel from the carrier. Conclusions In this
heavily pretreated patient population, the safety profile was acceptable for CRLX301 therapy. There was some evidence of preliminary
tumor efficacy, but further work is necessary to find the optimal dose and schedule of this formulation.

Clinicaltrials.gov trial registration number: NCT02380677 (Date of registration: March 2, 2015).
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Introduction

Docetaxel is a member of the taxane family of antineoplastic
agents that interferes with microtubule disassembly and
causes cell death by apoptosis [1, 2]. Docetaxel is active
against a variety of cancers and has been approved to treat
several human solid malignancies including breast cancer,
non-small cell lung cancer, hormone refractory prostate can-
cer, gastric adenocarcinoma and squamous cell carcinoma of
the head and neck [3, 4]. However, therapeutic response to
docetaxel is associated with dose-limiting toxicities, including
fluid retention and myelosuppression [5, 6]. In addition to
these toxicities, the poor aqueous solubility of docetaxel re-
quires incorporation of non-ionic surfactants like polysorbate
80 (Tween 80) and cremophor EL (CrEL) as vehicles in the
clinical formulation, leading to increased adverse effects in-
cluding severe anaphylactoid hypersensitivity reactions, hy-
perlipidemia, and peripheral neuropathy [7, 8]. Both vehicles
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have large spherical structures and are pharmacologically and
biologically active, often predisposing to increased systemic
drug accumulation and decreased cellular uptake of the drug
[9]. To mitigate these drawbacks, there is an urgent need to
develop less toxic and more efficient drug formulation
vehicles.

One of the emerging platforms for drug delivery is the use
of nanoparticles which significantly enhance bio-distribution,
target-specificity and safety-profiles of many drugs [10, 11].
Among various types of nanoparticles, cyclodextrin-
containing polymers (CDPs) are shown to integrate hydropho-
bic therapeutic drugs into nanoparticles by covalently
attaching the drug payloads to the polymer and drastically
improve solubility of the drugs by more than 100 fold [12].
Based on CDP polymer backbone technology, CRLX301 was
designed to produce a docetaxel-containing nanoparticle.
Preclinical studies have demonstrated that CRLX301 exhibits
extended plasma stability by prolonging circulation time,
avoiding rapid clearance, and creating greater accumulation
within tumor tissue possibly through its enhanced permeabil-
ity and retention effect [13]. To further investigate the safety,
tolerability and clinical activity of CRLX301, we conducted a
first-in-human, non-randomized, open-label phase I/IIa study
of CRLX301 in patients with advanced solid tumors.

Methods

Patients

Adult (age ≥ 18 years) patients were eligible for the study if
they had histologically documented, advanced or metastatic
solid tumors refractory to standard treatment or for which no
standard therapy was available. Key inclusion criteria includ-
ed Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0 or 1 and adequate organ function. The num-
ber of prior treatments was not limited. Patients in phase IIa
(part 2 dose expansion) of the study had to have at least one
measurable target lesion as defined by Response Evaluation
Criteria in Solid Tumors (RECIST) v1.1 [14, 15], except for
patients with castrate resistant prostate cancer (CRPC) where
prostate cancer working group 2 (PCWG2) criteria was
utilized.[16] Key exclusions were patients with uncontrolled >
grade 2 toxicity from any prior treatment including any active
peripheral neuropathy with ≥ grade 2 neurosensory symp-
toms. In part 2 dose expansion, patients could not have had
treatment with a taxane within 6 months of the first dose of
CRLX301 and patients with CRPC had to be taxane-naïve.

Study design and treatment

This was an international, multi-center, open-label, phase I/IIa
study to determine the dose-limiting toxicities (DLTs) and

maximum tolerated dose/ recommended phase 2 dose
(MTD/ RP2D) of CRLX301 and to further explore the safety
and tolerability of the MTD/RP2D (ClinicalTrial.gov identifi-
er NCT02380677). The study was conducted in two parts. In
part 1, dose-escalation was explored in two different dosing
schedules. In schedule 1, CRLX301 was given every 3 weeks
(Q3W; cycle = 21 days)) IV over 120 minutes and in schedule
2, it was given weekly (QW; cycle = 28 days) IV over 120
minutes. During dose escalation in schedule 1 (Q3W), patients
were accrued in a stepwise manner into two initial cohorts of
one patient each. Starting from cohort 3, a 3 + 3 dose escala-
tion design was employed for all subsequent cohorts. During
dose escalation for schedule 2 (QW), a 3 + 3 dose escalation
design was utilized from the beginning. In part 2 of the study,
patients were enrolled into an expansion cohort of the Q3W
dosing schedule at the RP2D. The study protocol was ap-
proved by the Institutional Review Board or Independent
Ethics Committee at each participating site and was conducted
in accordance with the Declaration of Helsinki, Good Clinical
Practice, and all local and federal regulatory guidelines. All
patients signed informed consent prior to enrolling onto the
study.

Study assessments

Tumor response was assessed using RECIST v1.1. Baseline
imaging was performed within 30 days of treatment initiation.
Repeat imaging (using the same methodology as at baseline)
was obtained every 8–9 weeks. Treatment emergent adverse
events (TEAEs) were graded using the Common Terminology
Criteria for Adverse Events (CTCAE) version 4.03. A DLT
was defined as any CRLX301-related adverse event ≥ grade
3 in severity, excluding the following: grade 3 fatigue lasting
< 7 days, grade 3 anorexia or constipation, grade 3 dehydra-
tion as a result of nausea and vomiting, grade 3–4
hypersensitivity/infusion reaction, grade 3 electrolyte distur-
bance resolving to ≤ grade 1 or baseline within 7 days. The
MTD was defined as the highest dose level at which fewer
than 2 out of 6 patients experiences a DLT during Cycle 1 or
the first 3 weeks. After the MTD was defined in each sched-
ule, the study was extended to include additional evaluable
patients at the MTD. A safety monitoring committee com-
prised of investigators and the study sponsor reviewed all
safety information and made consensus decisions about dose
escalation.

Pharmacokinetic analyses

Pharmacokinetic (PK) studies of CRLX301 in plasma were
performed during dose escalation on both the QW and Q3W
dosing schedule regimens. For the Q3W regimen, PK samples
were collected on cycle 1, 3 and 6 prior to administration, at
0.5 and 1 hour (h) after the start of the infusion, at the end of
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the infusion (EOI), and at 0.5, 1, 3, 6, 24, 48, 168, and 336 h
after the EOI, and prior to the next dose. For the QW regimen,
PK samples were collected on weeks 1, 4 and 7 prior to ad-
ministration, at 0.5, 1 and 2 h after start of infusion, and at 0.5,
1, 3, 6, and 24 h after EOI, and prior to the next dose.

Total (conjugated + released) and released docetaxel in
plasma were measured by liquid chromatography/tandem
mass spectrometry (LC-MS/MS). The lower limits of quanti-
fication for total and released docetaxel in plasma were 50 ng/
mL and 1 ng/mL, respectively. The following plasma PK
parameters were calculated by using non-compartmental
methods: maximum concentration (Cmax), time of Cmax

(Tmax), area-under the concentration versus time curve
(AUC) from 0 to infinity, volume of distribution (Vd), clear-
ance (CL) and elimination half-life (t½).

Statistical methods

Statistical analyses were performed using the Statistical
Analysis System (SAS®) software Version 9.4 or higher
(SAS Institute, Cary, North Carolina, USA). All quantitative
variables are summarized by descriptive statistics, including
mean, median and standard deviation (SD).

Results

Patient characteristics

Overall, forty-two patients with advanced, metastatic ma-
lignancies were enrolled between November 2014 and
August 2017. Twenty patients were enrolled in part 1,
schedule 1 (Q3W dosing) and 17 patients were enrolled
in part 1, schedule 2 (QW dosing). Five patients were
enrolled into an expansion cohort during part 2 of the
study (Q3W dosing at RP2D).

Demographic and clinical characteristics of all patients en-
rolled are summarized in Table 1. The median age of patients
was 64 years (range, 38–76 years). The median number of
prior systemic therapies was 5 (range, 0–10). The most com-
mon types of cancer enrolled were head and neck cancer (n =
6), and CRPC (n = 5) followed by HCC and gynecological
cancers (n = 4 each). The median number of cycles for part
1, schedule 1 and part 2 (cycle = 21 days) completed for all
patients was 3 (range, 1–17). The median number of treat-
ments during part 1, schedule 2 (treatment given every 7 days;
cycle = 28 days) completed for all patients was 11 (range, 7–
18). Fifteen of 42 patients (35.7 %) had received prior taxane
(1 patient in part 2, dose expansion). For patients with SD > 4
months or better, the median number of cycles completed was
14 (range, 11–17; n = 2) in the Q3W schedule and the median
number of treatments completed was 16.5 (range, 9–18; n = 4)
in the QW schedule.

Safety and tolerability

All 42 patients are no longer on study. Clinically unacceptable
TEAEs and disease progression accounted for the majority of
patient withdrawals from the study. Toxicities accounted for
withdrawals in 15 (35.7 %): 7 in part 1 schedule 1 (Q3W), 6 in
schedule 2 (QW) and 2 in part 2 (Q3W). Progression of dis-
ease contributed to withdrawals in 8 patients in schedule 1,
7 in schedule 2 and 1 in part 2.

All 42 patients treated with CRLX 301 experienced at least
one TEAE. TEAEs related to CRLX301 were reported in
95.2% of all patients. Serious adverse events (SAEs) occurred
in 40.5% of all patients; 55% in schedule 1, 23.5% in sched-
ule 2 and 40% in part 2 dose expansion. Treatment-related
adverse events (TRAE) of all grades in each treatment arm are
described in detail in Table 2. Themost common TRAEs were
fatigue (66.7 %), dysgeusia (38.1 %), diarrhea (33.3 %), nau-
sea (33.3 %), decreased appetite (30.9 %), infusion related re-
action (30.9 %), neutropenia (26.2 %), and peripheral neurop-
athy (23.8 %). Grade 3/4 TRAEs were seen in 22/42 (52.4 %)
of patients. The most common grade 3/4 toxicities related to
CRLX301 were neutropenia (21.4 %), infusion related reac-
tion (11.9 %), anemia (7.1 %), fatigue (4.8 %), diarrhea
(4.8%), and peripheral neuropathy (4.8%).

DLTs occurred in 2 out of 6 patients enrolled in part 1,
schedule 1 (Q3W) cohort 7 (90 mg/m2). One patient experi-
enced febrile neutropenia requiring hospitalization. The sec-
ond patient had abnormally elevated liver function tests (grade
3) resulting in hospitalization and permanent discontinuation
of therapy. Seventeen SAE were reported, and nine were con-
sidered related to study drug: 5 cases of infusion related reac-
tion, 1 case of sensory and motor neuropathy, 1 febrile neu-
tropenia, 1 anemia, and 1 elevated liver enzyme. Overall, 6
(14.2 %) patients died during the course of the study and none
of the fatalities were causally related to CRLX301. Out of six,
4 were due to disease progression and the cause of death was
unknown in 2 patients.

Antitumor activity

Thirty-one of the 42 patients (74%) were evaluable for tumor
response with both pre- and post-baseline target lesion mea-
surements by RECIST v1.1. Best overall tumor response is
shown in Fig. 1. In the Q3W schedule, one patient achieved
partial responses (PR), 8 patients had SD and 7 patients had
progressive disease (PD) as their best response per RECIST
v1.1. The PR was in a prostate adenocarcinoma patient who
progressed on 8 prior lines of therapies (taxane-naïve) treated
at 75 mg/m2 – the patient received a total of 11 cycles (33
weeks) of treatment prior to disease progression. In the QW
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schedule, one patient had a PR and 12 patients achieved SD as
their best response per RECIST v1.1. The PR was in a breast
adenocarcinoma patient who was exposed to 5 prior lines of
therapies including taxane in the adjuvant setting, treated at
45 mg/m2 – the patient received a total of 12 treatments (12
weeks) of treatment prior to disease progression. No patients
had achieved complete response (CR) in this study. Details
regarding patients who achieved SD > 4 months or PR includ-
ing dose level, schedule and duration of treatment are de-
scribed in Table 3.

Pharmacokinetics

For the Q3W regimen, the plasma concentration versus time
profile of total and released docetaxel from 0 to 168 h for
CRLX301 at 75 mg/m2 after the dose on day 1 is presented
in Fig. 2. Total and released docetaxel were detectable in
plasma from 0 to 48 h and 0-168 h, respectively. The shorter
duration of exposure of total docetaxel compared to released
docetaxel in plasma is due to the higher lower limit of quan-
titation (LLQ) for total docetaxel compared to released doce-
taxel. For the Q3W regimen, the plasma PK parameters are
summarized in Supplemental Table 1. Plasma PK of total and
released docetaxel were linear after CRLX301 from 7.5 to
75 mg/m2. CRLX301 plasma PK was similar on cycles 1, 3
and 6 suggesting no accumulation after multiple doses. For
CRLX301 at 75mg/m2 on cycle 1, mean ± SD plasma AUC0-
inf of total and released docetaxel were 312,237 ± 14,816 and
3,613 ± 1054 ng/mL•h, respectively. Mean ± SD % of doce-
taxel released from CRLX301 into the plasma was 1.0 ±
0.2%, which is consistent with most of the drug in the plasma
remains in the conjugated form.

For the QW regimen, the plasma PK AUC parameters are
summarized in Supplement Table 2. There was prolonged
exposure of total and released docetaxel in plasma on weeks
1, 4 and 7 with most of the drug exposure remaining as con-
jugated docetaxel. There is an approximate linear relationship
between CRLX301 dose and total and released docetaxel
AUCs on week 1. The total docetaxel AUC is relatively con-
stant over weeks 1, 4 and 7 suggesting no accumulation of
drug with repeated weekly dosing of CRLX301.

Discussion

Employing nanoparticle-based strategies into cancer therapy
is of interest. Nanoparticles are designed to enhance the phar-
macokinetic and pharmacodynamic properties of neoplastic
agents by increasing drug solubility and enriching bio-distri-
bution. Successful examples of nanoparticle technologies be-
ing employed include those incorporating doxorubicin, pacli-
taxel, cytarabine, irinotecan and vincristine.[17] Among theT
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various types of nanoparticles used to deliver antineoplastic
agents, cyclodextrin-based formulation and drug delivery
have shown immense potential in preclinical studies, mainly
due to their preferential accumulation in the tumor microenvi-
ronment potentially resulting in less off-target toxicities.
[18–20] Cyclodextrin-containing polymers are composed of
β-cyclodextrin and polyethylene glycol where the structure of
the hydrophilic exterior layers over the hydrophobic interior
where the hydrophobic drug resides resulting in improved
drug solubility and stability, and ultimately increased
bioavailability.[12].

The first CDP-based nanoparticle camptothecin conjugate
(CRLX101) was evaluated in a first-in-human phase I/IIa trial
by Weiss and Chao et al.[21] In total 62 patients (24 in dose
escalation and 38 in expansion) were enrolled onto study. The
MTD was defined at 15 mg/m2 twice weekly (BIW). Among
all patients in the study receiving dosing at the MTD (n = 44),
the most common grade 3/4 TRAEs were fatigue (37%), cys-
titis (27 %), anemia (26 %) and neutropenia (21 %) − 3

patients experienced DLTs of myelosuppression. Median pro-
gression free survival (PFS) for patients treated at the MTD
was 3.7 months with 28 (64%) patients having SD as their
best response. Six patients went on to have SD > 6 months. In
a subset of 22 NSCLC patients, the median PFS was 4.4
months with 16 patients (73 %) having SD as their best
response.

CRLX301, a docetaxel-containing nanoparticle, was creat-
ed based on the technology behind the production of
CRLX101 and eliminates the need for polysorbate 80
(Tween 80) and cremophor EL (CrEL) in the infusion. [9]
However, we did not see a significant reduction in the inci-
dence of hypersensitivity/infusion reactions when compared
to the commercial formulations using polysorbate. In fact, the
incidence of hypersensitivity/infusion reactions was higher
with CRLX301 treatment at 30.9 % when compared with
Sanofi’s docetaxel formulation (Sanofi Product Information)
at 25%. In our study, infusion-related reactions were more
common in Q3W regimen (36%) compared to QW schedule

Table 2 Summary of treatment related adverse events of all grades of severity in treatment groups

n (%) CRLX301 Part 1, Schedule
1- dose escalation (Q3W)
n=20

CRLX301 Part 1, Schedule 2-
dose escalation (QW)
n=17

CRLX301 Part 2 –dose
expansion at 75 mg/m2

(Q3W)
n=5

Total
N=42

All Grade 3/4 All Grade 3/4 All Grade 3/4 All Grade 3/4

Anemia 2 (10) 0 4 (23.5) 3 (17.6) 0 0 6 (14.3) 3 (7.1)

Febrile neutropenia 1 (5) 1 (5)* 0 0 0 0 1 (2.4) 1 (2.4)

Neutropenia 5 (25) 3 (15) 3 (17.6) 3 (17.6) 3 (60) 3 (60) 11 (26.2) 9 (21.4)

Thrombocytopenia 1 (5) 0 0 0 0 0 1 (2.4) 0

Constipation 1 (5) 0 3 (17.6) 0 0 0 4 (9.5) 0

Diarrhea 6 (30) 0 7 (41.2) 1 (5.9) 1 (20) 1 (20) 14 (33.3) 2 (4.8)

Nausea 7 (35) 0 7 (41.2) 0 0 0 14 (33.3) 0

Vomiting 3 (15) 0 2 (11.8) 0 0 0 5 (11.9) 0

Elevated LFT or bilirubin 2 (10) 1 (5)* 2 (11.8) 0 1 (20) 0 5 (11.9) 1 (2.4)

Stomatitis 3 (15) 0 1 (5.9) 0 0 0 4 (9.5) 0

Fatigue 14 (70) 0 12 (70.6) 2 (11.8) 2 (40) 0 28 (66.7) 2 (4.8)

Decreased appetite 7(35) 0 6 (35.3) 0 0 0 13 (30.9) 0

Infections/ infestations 1 (5) 0 1 (5.9) 0 0 0 2 (4.8) 0

Infusion related reaction 8 (40) 3 (15) 4 (23.5) 1 (5.9) 1 (20) 1 (20) 13 (30.9) 5 (11.9)

Peripheral neuropathy 4 (20) 1 (5) 4 (23.5) 1 (5.9) 2 (40) 0 10 (23.8) 2 (4.8)

Dysgeusia 7 (35) 0 9 (52.9) 0 0 0 16 (38.1) 0

Cough 1 (5) 0 1 (5.9) 0 0 0 2 (4.8) 0

Alopecia 5 (25) 0 7 (41.2) 0 0 0 12 (28.6) 0

Arthralgia 5 (25) 0 4 (23.5) 0 1 (20) 0 10 (23.8) 0

Palmar-plantar erythrodysesthesia 2 (10) 0 1 (5.9) 0 0 0 3 (7.1) 0

Abbreviations: Q3W, 3 weekly dosing schedule; QW, weekly dosing schedule including 3 weeks on/ 1 week off; LFT, liver function test; n, number of
patients

*denotes a dose-limiting toxicity. Two patients experienced DLT at dose 90 mg/m2 ; one had febrile neutropenia and other had grade 3 elevated liver
function test
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(23.5 %). Additionally, we did not see a significant reduction
in peripheral neuropathy. In a phase 3 study by Rivera et al.
comparing the docetaxel schedule of Q3W vs. QW in breast

cancer, the reported incidence of neuropathy was 10% and
5%, respectively. [22] In our study, we found the incidence of
neuropathy in the Q3W vs. QW schedule to be 24 % and

Fig. 1 Individual patients/best response are represented by vertical bars
on the X-axis. The best RECIST response (%) is depicted on the Y-axis.
Thirty-one of the 42 patients were evaluable for tumor response with both
pre- and post-baseline target lesion measurements by RECIST v1.1.
a Evaluble patients on the Q3W dosing schedule (cycle = 21 days).

Patients on part 2, dose expansion, are marked with a “+.” b Evaluable
patients on the QW dosing schedule (cycle = 28 days). Abbreviations:
Q3W, 3 weekly dosing schedule; QW, weekly dosing schedule; PD,
progressive disease; SD, stable disease; PR, partial response
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23.4 %, respectively. Peripheral neuropathy also increased
with increasing duration of CRLX301 administration and led
us to change the QW dosing schedule to 3 weeks on/1 week
off. It is unclear as to why we saw increased peripheral neu-
ropathy in patients treated with CRLX301, however, we can-
not discount the heavy pre-treatment of patients enrolled on
this study with a median of 5 prior lines of therapy.

CRLX301 had a lower incidence of high-grade neutro-
penia, febrile neutropenia and fluid retention when com-
pared with previous docetaxel studies. [22, 23] For high-
grade neutropenia, when comparing the Q3W vs. QW
schedule, CRLX301 had an incidence of 24 % and 18 %
respectively when compared with docetaxel at 81 % and
10 %, respectively. Febrile neutropenia was reported at
4 % and 0 %, respectively in CRLX301 when compared

to docetaxel at 10 % and 3 %, respectively. Fluid retention
in CRLX301 across patients was 14 % compared to 47 %
for docetaxel. Overall though, CRLX301 did not prove to
be less toxic compared with docetaxel as had been hoped,
possibly compounded by prior therapy. TRAEs due to
CRLX301 were reported in 95 % of all patients and were
as high as 96 % and 94 % when comparing the Q3W vs.
QW schedule, respectively. In Rivera et al.’s work, TRAE
in the Q3W vs. QW schedule were 88.1 % and 55.9 %,
respectively. However, the numbers of patients treated in
our study are too small to draw any true conclusions.
Further, it is important to note that this was not a compar-
ative study.

CRLX301 showed preliminary signals of efficacy with
71% of patients achieving SD or PR as their best RECIST

Table 3 Stable disease > 4 months (SD) or partial response (PR) by RECIST v1.1 and characterization by patient

Cancer Type CRLX301 Dose
(mg/m2)

Schedule (QW
vs. Q3W)

Best Response by
RECIST v1.1

Number of Prior
Systemic Therapies

Prior
Taxane
(Y/N)

Duration of Treatment
(cyclesa or weeksb)

Adenoid cystic carcinoma 30 Q3W SD 0 N 17

Prostate Adenocarcinoma 75* Q3W PR 8 N 11

Head and neck squamous
cell carcinoma

54 QW** SD 5 Y 16

Vagina adenocarcinoma 54 QW** SD 9 Y 17

Adenoid cystic carcinoma 25 QW SD 0 N 18

Breast Adenocarcinoma 45 QW PR 5 Y 9

Abbreviations: Q3W, every 3 week dosing schedule; QW, weekly dosing schedule including **3 weeks on/ 1 week off; RECIST v1.1, Response
Evaluation Criteria in Solid Tumors version 1.1; Y, Yes; N, No

* denotes CRLX301 Part 2 – dose expansion at 75 mg/m2 (Q3W) dosing

** denotes CRLX301 QW (3 Weeks On/ 1 Week Off)
a Q3W dosing schedule (cycle = 21 days) and bQW dosing schedule (week = 7 days and cycle = 28 days)

Fig. 2 Plasma concentration versus time profile of total and released
docetaxel from 0 to 168 h for CRLX301 at 75 mg/m2 after the dose on
day 1 of the Q3W regimen. Solid and dashed lines represent the total and
released docetaxel in plasma, respectively. Total and released docetaxel
were detectable in plasma from 0-48 h and 0-168 h, respectively. The

shorter duration of exposure of total docetaxel compared to released
docetaxel in plasma is due to the higher lower limit of quantitation
(LLQ) for total docetaxel (50 ng/mL) compared to released docetaxel (1
ng/mL). In summary, most of CRLX301 remains as the conjugated from
in plasma
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v1.1 response. Across the study, the clinical benefit rate
(CBR; percentage of SD ≥ 4 months + PR) was 19.4 %.
Notably, 35.7% had received prior taxane including a breast
cancer patient receiving 45 mg/m2 QW who achieved PR.
Interestingly, in the Q3W schedule, there is a suggestion of a
higher percentage of patients having SD as their best response
at doses less than the MTD (75 mg/m2 Q3W) – 4/7 (57%) at
dose levels 1–4 vs. 3/7 (43%) at the MTD. However, the one
PR on this schedule was seen in a taxane-naïve prostate cancer
patient treated at the MTD. The higher number of instances of
SD > 4 months achieved at lower doses of CRLX301 may be
explained by our PK analysis findings which showed
prolonged exposures of total and released docetaxel in plasma
after administration of CRLX301 (7 days) when compared
with docetaxel (24 h). This may have allowed for an anti-
tumor effect even at lower doses. CRLX301 exhibited PK
advantages over docetaxel such as higher retention of drug
in plasma, slower clearance and controlled slow release of
docetaxel from the carrier. In addition, the mean ± SD % of
docetaxel released from CRLX301 into the plasma was 1.0 ±
0.2%, which is consistent with most of the drug in the plasma
remaining in the conjugated form.

The QW schedule was not pursued for dose expansion and
noMTDwas declared. We were able to escalate to the highest
planned dose of 54 mg/m2 QW. However, due to a recurring
need for dose hold due to cytopenias along with increasing
incidence of peripheral neuropathy with cumulative dosing, a
different schedule was evaluated at 3 weeks on/1 week off.
Despite the toxicity issues, the QW schedule did have a trend
toward a greater number of patients deriving clinical benefit
when compared to the Q3W schedule – 4/15 (26.7 %) for QW
vs. 2/16 (12.5 %) for Q3W despite the AUC of the weekly
infusion being less.

In conclusion, the CDP-based nanoparticle formulation of
docetaxel, CRLX301, did show some preliminary efficacy
though this was at the expense of toxicity. However, the data
from this study is based on small numbers. The altered kinet-
ics of the nanoparticle formulation does appear to influence
the toxicity profile. Further work is needed to find the optimal
dosing regimen and schedule of this formulation.
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