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Cationic Lipid-based 

Microparticulates

Poloxamer-based 

Nanoparticulates

Delivery Systems and Adjuvants
Improved Cellular and Humoral Response



Poloxamer CRL1005 Delivery System

ÁCRL1005 
ÁNonionic copolymer

ÁPOP 12 kDa (y=207) and POE 5% (x=7)

ÁMaximum DNA dose, 5 mg/mL 

ÁForms nanoparticles with DNA

ÁSelected based on balanced responses

ÁTested in Phase 1 and Phase 2 clinical trials 
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Luciferase pDNA formulated with CRL1005 with or without BAK at 1 mg/mL CRL1005, 6 µM BAK, and 0.1 mg/mL pDNA;         

injections into mouse rectus femoris (50 µL/muscle), and expression at 7 days (A, n = 16-20 muscles/group).

EPO pDNA formulated with CRL1005/BAK at 7.5 mg/mL CRL1005, 0.3 mM BAK and 5 mg/mL pDNA;                                      

injection into mouse rectus femoris (50 µL/muscle); Expression in muscle (B, n = 10) and serum (C, n = 10) at 7 days. 

+ Significantly different from the unformulated pDNA group, p < 0.05

* Significantly different from the unformulated pDNA group, p < 0.01

Hartikka et al., J Gene Med 10 (2008) 770-82

Poloxamer CRL1005-based Formulations
Increased Transgene Expression
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Summary of 9 experiments in BALB/c mice (n=9/group/study) injected i.m. into the rectus femoris (Days 0, 20, 48) with  10 mg NP 

pDNA in 50 ml PBS/leg ÑCRL1005/BAK; (A) splenocytes harvested on Days 62-64 (n=3/group), NP-specific CD4+ and CD8+ T-cell 

responses measured by IFN-gELISPOT assay (mean Ñs.e.m.);  (B) NP-specific antibodies analyzed by ELISA; * p < 0.01

Poloxamer CRL1005-based Formulations
Enhanced Cellular & Humoral Immune Responses

Hartikka et al., J Gene Med 
10 (2008) 770-82



TransVaxÊ CMV Vaccine
Product Description

ÁSingle vial formulation

ÁTwo plasmids: gB + pp65 

(5 mg total DNA in 1 mL dose)

ÁCRL1005 poloxamer (7.5 mg/mL)
+ Benzalkonium chloride (BAK; 0.11 mg/mL)

ÁStable at -30°C for >3 years

ÁCompleted Phase 1 trial

ÁSuccessfully dose-escalated up to 5 mg 

DNA dose

Á Induces T-cell and antibody responses

ÁNoninfectious



Human Cytomegalovirus (CMV) 

ÁBeta herpesvirus

ÁCMV not eliminated from the host
ÁRemains in latent state within granulocytes, 

macrophages, and dendritic cell precursors

Á Infects 50-85% of US adults by age 40

ÁAsymptomatic in immunocompetent host

ÁHigh risk groups
ÁHematopoietic stem cell transplant patients 

ÁSolid organ transplant patients 

ÁAIDS patients and other immunocompromised patients

ÁFetuses of mothers infected during pregnancy

ÁCurrent therapies
ÁAntiviral drugs (e.g., Ganciclovir, Valganciclovir)

ÁCytogam®: Pooled human immune globulin



TransVaxTM Phase 2 HCT Trial

VCL-CB01-202

ÁRandomized, double-blind, placebo-controlled

ÁMulticenter (16 enrolling U.S. sites)

Á94 CMV seropositive recipients 
Á 80 recipients-only (14 donor-recipient pairs)

Á Related and unrelated donors

Á 1 year follow-up after transplant

ÁCompleted enrollment 4Q08
Á DSMB reported óNo safety concern detectedô for first 20 patients 

through Day 56



TransVaxÊ Phase 2 Trial
Recipient-only Immunization Regimen

HCT Donor

Related or 

Unrelated

HCT Recipient

(Immunosuppressed)

HCT

Transplant

RDay -5 to -3 

Day 21 to 42

Day 84 (+7)

Day 196 (+ 14)

D

CMV Seronegative 

Recipients Excluded

Hematopoietic Cell Transplant (HCT Study)



Interim Analysis Approach

ÁData collected up to 126 days for all recipients

Á80 subjects enrolled, randomized 1:1

ÁEvaluable subject population (N=74)

Á40 in vaccine group

Á34 in placebo group

ÁUnblinded interim analysis by treatment group

ÁViral load data based on central Mayo labs of PCR

ÁAntiviral data based on local labs (by-site analysis)

ÁPer protocol to address differences in treatment algorithms and 

laboratory assays

Á Immunogenicity

ÁT-cell and antibody responses 

ÁSerious adverse events



Viral Load Endpoints
Up to 4 Months

ND: not detectable

Based on PCR results from central lab (Mayo Clinical Trial Services)

TransVaxTM

(N=40)

Placebo

(N=34)

%Reduction 

vsPlacebo

Occurrenceof CMV infection

όǎǳōƧŜŎǘǎ ǊŜŀŎƘƛƴƎ җ рлл ŎƻǇƛŜǎκmL) 12 (30%) 17 (50%) - 40%

Recurrenceof CMVinfection

(subjects with 2or more episodes of җ рлл ŎƻǇƛŜǎκmL) 3 (7%) 7 (21%) - 67%

Duration of viremia

Mean (days)

Mean (percentage)

7.8

7.1

11.9

10.5

-35%

- 32%

AUC viral load (total copies)

Mean

Range

779

83-14,474

1021

198-14,417

- 24%

Peak viral load (copies/mL)

Mean

Median

Range

2575

ND

ND-29,500

8537

1125

ND-145,000

- 70%



ŷ ŷ ŷ

Time to Initial Viral Reactivation
Ó 500 copies/mL Up to 4 Months



Á Endpoints evaluated for each site separately

Á Per protocol analysis due to site-to-site heterogeneity in algorithm for antiviral 

therapy

Á Results summarized by site in favor of vaccine, placebo or neither

Á No assessment done if two groups equivalent or only one group had 

patients

Á Percentage in favor of vaccine group calculated out of assessable sites

By-site Analysis for Antiviral Therapy

For sites showing a difference up to 4 months

# of sites in 

favor of

TransVaxTM

# of sites in 

favor of 

Placebo

Percent of 

sites in favor 

of TransVaxTM

Fewerantiviral therapy initiations 6 3 67% (6/9)

Fewer antiviral therapy reinitiationsόҗ нύ 6 4 60% (6/10)

Shorter duration of antiviral therapy 7 5 58% (7/12)

Based on assay results from local labs 



T-cell Responses to pp65
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TransVaxÊ Phase 2 HCT Trial
Summary of 4-month Interim Analysis

Á Clinical endpoints favored TransVaxÊ vs placebo

Á Decreased occurrence of CMV infection (detectable viremia by Mayo Clinic PCR)

Á Decreased recurrence of CMV infection

Á Delayed time to initial detectable viremia

Á Decreased duration of viremia

Á Decreased AUC viral load

Á Decreased peak viral load

Á By-site analysis using local lab assays and site algorithms favored 

TransVaxÊ vs placebo

Á Decreased occurrence and recurrence of antiviral usage

Á Decreased duration of antiviral therapy

Á TransVaxÊ provided increased cellular immunological responses to 

pp65 and gB vs placebo 

Á No difference between vaccine and placebo groups in SAEs



Vaxfectin® Adjuvant

Cationic Lipid

Co-Lipid

GAP-DMORIE

1,2-diphytanoyl-sn-glycero-3-

phosphoethanolamine

DPyPE

(±)-N-(3-aminopropyl) -N,N-dimethyl -2,3-bis(cis -9-

tetradeceneyloxy) -1-propanaminium bromide

pDNA

pDNA/lipid 

Complex

Cationic Liposomes
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Vaxfectin® Profile

ÅTwo-lipid mixture

ÅForms microparticles

ÅIncreases immune responses  

and protection in animal models

ÅDose sparing

ÅScaleable cGMP manufacturing

ÅSimple formulation

ÅPatented technology


