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In this study Medicinal Chemists from one of our pharmaceutical customers in Japan 
evaluated the Exalt Controlled Crystallisation system from Genevac as a method of 
polymorph screening in their drug discovery programme. To evaluate the process a widely 
available compound, Piroxicam, which is known to form three different polymorphs [1] 
was chosen. 

Method
Exalt is a method for evaporative crystallisation developed by Genevac which enables 
solutions of API in a wide range of solvents to be evaporated at the same time, and all at 
the same slow rate, producing crystals. Exalt uses a special holder for vials which allows a 
selection of baffl es to be placed on top of each vial to slow the evaporation rate of volatile 
solvents (Figure 1). The size and number of baffl es are selected to be most restrictive for 
the most volatile solvents, and least restrictive to the less volatile solvents. The holder is 
then placed in a Genevac HT series evaporator which cycles at atmosphere and at a slightly 
reduced pressure for the duration of the evaporation process.

Solutions of Piroxicam were prepared in a range of solvents (see Table 1) to yield a 
solution of 2mg/ml. 3ml of each solution was placed into a vial and capped with a tower, 
containing baffl es, as recommended by Genevac [2]. The lower volatility of six solvents 
meant that no tower was required. In addition, to ensure complete evaporation by the end 
of the run, three of these solvents also required a reduction in initial volume (concentration 
of these solutions was corrected to yield 6mg per vial). The complete holders were then 
placed in to a Genevac HT-4X evaporator, running the Exalt programme, for 72 hours.

Results
Table 1 lists the 20 solvents screened, the tower confi guration, and physical appearance 
after 72hr evaporation. Seven vials had not fully evaporated and required further 
evaporation in the HT4X. Subsequently 19 out of the 20 solutions yielded a crystalline solid 
suitable for X-Ray Diffraction (XRD) analysis. Analysis of XRD results (Figure 2) indicates 
that the Exalt screening method was able to identify polymorphs of types I, II and III 
(Table 2).  For three solvents results were inconclusive and whilst these were thought to be 
solvates further investigation would be required to confi rm this.

Table 1. Solvents screened, Exalt confi guration, and physical appearance of product after 
72 hours evaporation. 

No. Solvent Volume Tower Physical Appearance 
after 72hr

1 Dichloromethane 3ml #21 Powder

2 Tertiary Butyl Methyl Ether 3ml #17 Solid

3 Acetone 3ml #16 Crystal

4 Methyl Acetate 3ml #16 Solid

5 Chloroform 3ml #14 Solid

6 Tetrahydrofuran 3ml #12 Solution (1ml)

7 Hexane 3ml #15 Solution (0.5ml)

8 Methanol 3ml #10 Needle crystal

9 Cyclo Hexane 3ml #9 Powder

10 Ethyl Acetate 3ml #10 Solution (0.5ml) and needle crystal

11 Methyl Ethyl Ketone 3ml #10 Solution (0.5ml)

12 Acetonitrile 3ml #4 Solution (0.5ml)

13 1,2-Dimethoxy Ethane 3ml #1 Solution (0.5ml)

14 Ethanol 3ml None Solid

15 Isopropyl Acetate 3ml None Candy

16 Heptane 3ml None Powder

17 Isopropyl Alcohol 1ml None Powder

18 Toluene 2ml None Solution (0.5ml)

20 1,4-Dioxane 1ml None Solid

21 Benzene 1ml None Cubic crystal

 

During drug development initial identifi cation of a new Active Pharmaceutical Ingredient (API) usually yields an amorphous form of the compound. However, 
compounds which are crystalline in nature often adopt a number of crystalline forms or polymorphs. The different physical characteristics of these polymorphs can 
impact on the manufacturing process as well as the effi cacy of the drug and initial screening undertaken on an amorphous form may be misleading, as crystallisation 
may change properties such as dissolution rate and biological activity. Polymorph screening is therefore an important stage in the drug development process, the aim 
being to identify the different crystalline structures that a drug may adopt. Information gained is used to optimise the physical properties of the drug compound, to 
ensure effi cacy, and provide formulation and manufacturing consistency.

Figure 1. Exalt toolkit.

Figure 2. XRD results of crystals formed using Exalt controlled crystallisation
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Table 2. Crystalline Polymorphisms as identifi ed by XRD analysis.

No. Solvent Crystal Polymorph Form

1 Dichloromethane I & II

2 Tertiary Butyl Methyl Ether I

3 Acetone I

4 Methyl Acetate I

5 Chloroform III

6 Tetrahydrofuran I

7 Hexane I

8 Methanol I

9 Cyclo Hexane I

10 Ethyl Acetate Not identifi ed

11 Methyl Ethyl Ketone Not identifi ed

12 Acetonitrile I

13 1,2-Dimethoxy Ethane Not identifi ed

14 Ethanol II

16 Heptane I

17 Isopropyl Alcohol I

18 Toluene I

20 1,4-Dioxane I

21 Benzene I

Conclusion
Exalt Controlled Crystallisation allows the quick and easy screening of an API with minimal 
compound (6mg per vial). Piroxicam was screened using 20 solvents, identifying three 
polymorphic forms, utilising just 150mg of compound. In addition the method is non-
destructive meaning, where crystals are not formed, the compound may be re-dissolved for 
further use. 

 New compounds purifi ed by reverse phase chromatography and dried by centrifugal 
evaporation are usually amorphous. Crystallisation changes properties such dissolution 
rate and biologically active so ideally polymorphisms should be identifi ed before the 
compound is taken forward. In reality initial screening is often performed on amorphous 
compound. Erroneous results derived from amorphous compound may mean a candidate 
API is needlessly rejected, or is further developed only for the crystalline form to be found 
unsuitable at a later stage. Opportunity to obtain crystals easily at an early stage of drug 
discovery, with minimal compound, provides the ability to identify polymorphisms, work up 
potential hits more effi ciently, and provide seed crystals / solvent data for scale up. 
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First-in-Human Study of Cytomegalovirus Vaccine Initiated
Hookipa Biotech AG, a company pioneering a new class of immunotherapies and vaccines, based on its proprietary viral vector platform 
Vaxwave®, have announced the start of a first-in-human study to evaluate the safety and immunogenicity of its vaccine candidate, HB-101, 
against human cytomegalovirus (HCMV). Part of the herpes family of viruses, HCMV is one of the most significant viral pathogens during 
pregnancy and in immunocompromised patients.

HB-101 is a bivalent vaccine containing two recombinant, replication-deficient lymphocytic choriomeningitis virus (rLCMV) vectors, one 
expressing the pp65 protein and one a truncated gB protein of cytomegalovirus. HB-101 is based on Hookipa’s viral vector platform, 
Vaxwave®, which can be applied repeatedly to boost the immune system and stimulate both potent B-cell and CD8+ T-cell immune responses.

The randomized, placebo-controlled Phase I study will recruit a total of 54 healthy, male and female subjects, negative for HCMV, at the Center 
for Vaccinology, Ghent University Hospital (CEVAC). Enrolled as three successive cohorts of 18 volunteers, each cohort will receive either a low 
dose, a middle dose or a high dose of the vaccine (n=14 volunteers), or placebo (n=4). The vaccine will be administered intra-muscularly at day 
0, month 1 and month 3. The trial will run for 15 months, with interim immunogenicity data expected in Q4 2016 and Q1 2017.

The primary endpoint of the study is safety. Safety data from each cohort will be reviewed by an independent group of experts from the 
Data and Safety Monitoring Board (DSMB), before dosing of the next cohort begins. Secondary endpoints are humoral and cellular immune 
responses induced by the vaccine. The first cohort has already received the low dose. Enrolment of the second cohort will start shortly.

Jörn Aldag, CEO of Hookipa, said: “Development of a CMV vaccine has been ranked at the highest priority by the US Institute of Medicine. 
Obtaining approval for the first-in-human study of our HB-101 vaccine, and the commencement of the clinical trial is an important milestone 
for Hookipa, and provides validation of our Vaxwave viral vector platform. The trial follows strong pre-clinical data for HB-101 and we are 
confident that this will be reflected in the outcome of the study.”
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High Sensitivity Panel for Faster, More Economical Cytokine Assays Introduced
Merck has launched the MILLIPLEX® MAP Human High Sensitivity cytokine panel for faster and more cost-effective human cytokine 
assays. The new panel allows researchers to achieve four times higher throughput than traditional assays while using smaller sample sizes.

The new assay is the first 384-well kit for use with the Luminex FLEXMAP 3D® platform. Researchers can now simultaneously measure 
multiple protein biomarkers in a single sample, collecting up to 366 data points per plate in the same time it would take to run a 96-well 
plate. The new kit delivers high specificity and sensitivity and requires less than 10 µm of sample.

“The availability of validated 384-well kits is an important new tool for customers with limited sample volumes who require high 
throughput, specificity and selectivity,” said Jason Apter, Head of Research Solutions Strategic Marketing & Innovation, Life Science. 
“Simply put, researchers with limited sample volumes will get more results, faster.”

Rush Medical College’s laboratory has been using customised designed 384-well assays on the Luminex FLEXMAP 3D® system for 
nearly two years.

“Now that Merck is offering off-the-shelf assay kits, we expect to run even more assays in this format, which will help expedite our 
research,” said Jeffery Borgia, Assistant Professor, Rush Medical College.

Assays help researchers identify and quantify soluble proteins and peptides that play an important role in the immune system and its 
response to antigens, as well as disease states such as inflammatory disease, allergic reactions, irritable bowel disease, sepsis and cancer.
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New LAG-3 Agonist Antibody 
Product Candidate Announced
Prima BioMed Ltd announces that it has developed a 

new early stage product candidate, a humanised IgG4 

monoclonal antibody to be known as IMP761. This 

antibody, developed at the Company’s laboratory in 

Châtenay-Malabry, south of Paris, is believed to be the 

first agonist antibody of LAG-3. 

The IMP761 agonist antibody is an exciting new 

addition to the Prima pipeline of product candidates. 

It is mechanistically distinct from any of the known 

LAG-3 antibodies. Prima continues to lead the way 

in researching and developing novel LAG-3 targeting 

technologies. 

Dr Frédéric Triebel said: “Even though IMP761 is an early 

stage product, we are very excited to have developed 

what we believe is the first ever agonist of LAG-3. Until 

now, therapeutic antibodies with agonistic properties 

have not been described for any of the three major 

immune checkpoints, CTLA-4, PD-1 or LAG-3. IMP761 

promises the first opportunity for fine tuning of the 

immune response to an immune checkpoint target. 

This singular biological activity of IMP761 could benefit 

sufferers of certain autoimmune diseases by temporarily 

switching off activated LAG-3+ T cells that are damaging 

tissue or creating inflammatory responses.” 

Prima CEO, Mr Marc Voigt commented: “Our ongoing 

research efforts in the Paris laboratory are further 

consolidating our leading position in the development 

of LAG-3 product candidates. With development of 

IMP761, Prima is harnessing even more of the therapeutic 

potential of the LAG-3 target. Our antagonist and agonist 

antibodies can respectively increase immune responses 

(for cancer indications) or decrease such responses (for 

auto-immune diseases), suggesting exciting options for 

novel immunotherapies. As IMP761 is early stage, in 

2017 we will focus on pre-clinical development, including 

in vivo efficacy model studies, to better understand its 

potential applications.” 
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