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In summer 2017, eggs from the 
Netherlands contaminated with the 

insecticide Fipronil found 
their way on to the shelves of  

45 countries.

In the USA, approximately  
1 in 20,000 eggs is contaminated 

with salmonella.  

Every year, 79,000 people 
fall ill and 30 of them die  

as a result.

An average egg shell is  

0.3 mm thick.  
Thanks to safe packaging  

technology, only 1–3 % of all 
eggs break during transport.

A hen lays  

300 to 325 eggs 

per year. 6 out of 10 eggs 
are brown; the color depends on 

the poultry breed.
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While centenarians are still rare today, 

in many countries this could be chang-

ing. Since 2000, global life expectancy 

has increased by five years to 72 years 

– our ancestors from the Stone Age 

barely reached half that age. 

Since then, nothing has changed in our 

genes that affects our life expectancy. 

The risks to our health, however, have 

decreased significantly, especially 

during the last century. This is due in 

no small part to the pharmaceutical 

and food industries: today, we are able 

to treat illnesses and can mostly trust 

our food to have been hygienically han-

dled. But achieving this is a challenging 

task. By 2035, the world’s population 

will reach nearly nine billion people. In 

global trade, our food and drugs often 

travel halfway across the world before 

we can buy them in our local supermar-

ket or drugstore; and during complex 

production processes and long trans-

port routes, it is necessary to protect 

food against contamination and drugs 

against manipulation and counterfeits. 

Using innovative and future-oriented 

technology, GEA is helping manufac-

turers ensure the high quality of their 

goods from production to distribution: 

we deliver “engineering for a better 

world”.

In this issue of GENERATE, we present 

trends from the global pharmaceutical 

and food industries. Get a glimpse behind 

the scenes of tablet manufacturing, 

discover why healthy cows yield higher- 

quality milk, and read about how one 

of the most popular Argentinian craft 

beers is brewed.

I hope you enjoy your read!

Best wishes,

 

Jürg Oleas

CEO
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Nutritious, fresh – 
and harmless?

Today, even fancy and exotic food is available almost 
all the time and anywhere. To make this possible, the 
food first covers thousands of miles, then is processed 
and has its shelf life extended. Consumers trust that 
 the foods they eat are safe – but this represents a major 
 challenge for manufacturers, suppliers and authorities.

S
almonella in eggs, norovirus in frozen fruit, 

listeria in cheese: if food is contaminated, 

a person has little chance of protecting 

themselves from infection. In today’s global eco

nomy, the routes that goods take are becoming 

increasingly complex – as are the analysis processes 

that search for traces of contamination. Clear reg

ulations and international standards are needed to 

track exactly what happens to our food between 

farm and table, and what substances it contains.

2011 saw one of the biggest foodrelated epidemics 

of recent years. Each year, the month of March 

marks the arrival of spring in Europe – and with 

it come spring greens, asparagus, lettuce and 

other vegetables fresh fresh from the fields. In mid 

May 2011, the Berlinbased Robert Koch Institute, 

which researches infectious diseases, reported that 

infections of enterohemorrhagic Escherichia coli 

– EHEC for short – were becoming more preva

lent in Germany in conjunction with the kidney 

disease hemolyticuremic syndrome (HUS). At 

this point, the specific strain responsible was still 

largely unknown. A few days later, warnings were 

released for vegetables such as cucumbers, toma

toes and lettuce. Soon, sprouts were added to the 

list of risky foods – but authorities were still un

able to confirm any of the suspected sources. The 

first people infected died as a result of diarrhea 

and kidney failure. Then, more and more people 

became affected and were submitted to intensive 

care wards. France, Denmark and the Netherlands 

also reported EHEC cases, triggered by the same 

source as in Germany.

It wasn’t until early July that the probable source 

of the epidemic was finally identified: fenugreek 

seeds from Egypt. They most likely caused what 

was one of the deadliest EHEC outbreaks since 

World War II. More than 4,000 people fell ill 

within a few weeks – mostly adults, many of 

them young women – and 53 died. And all this 

happened in Europe, where strict regulations and 

food controls are in place. The outbreak briefly 

caused market prices to plummet, and led to 

heavy losses for many farmers – and it showed 

consumers across Europe that they cannot take 

food safety for granted.SOURCES
who.int
fao.org
gea.com
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BOIL IT, COOK IT, PEEL IT
Today’s food supply chains are longer and more complex than 

ever before: individual ingredients embark on long journeys 

before they land on our tables. The more a product is pro-

cessed, the more carefully it needs to be handled. A single 

infected ingredient is all it takes for an illness to spread.  

But tracing its source across trade borders and processing steps 

is difficult, as the latest big EHEC outbreak demonstrated.

Consumers who follow the basic rules of hygiene can at least 

minimize the danger when preparing fresh food – by regular-

ly washing their hands, and by thoroughly cleaning/scrubbing 

food before consumption. Food storage is also important 

when it comes to preventing infections. In particular, raw 

meat and fish should be stored separately from cooked foods. 

And the “Boil it, cook it, peel it, or forget it” rule doesn’t only 

apply to foods from afar.

PRESERVING FOODS
It's not always possible to consume our food straight away 

or store it safely. Ever since humans became less nomadic 

and more stationery, they have developed strategies for 

treating fruits and other foods so that they can be consumed 

outside of traditional flowering, harvesting and hunting 

periods. Soon, they began processing foods that couldn’t be 

eaten straight away. For example, fruit and vegetables were 

dried, acidified, pickled, turned into jams, or candied all 

year around. Perishable food like meat and fish were cured 

or smoked. But these traditional recipes have since faded 

into obscurity. Today, manufacturers have assumed respon-

sibility for preserving food – and on a global level, thanks to 

innovations like refrigeration technology, preservatives and 

freeze-drying. Food can be processed wherever it makes the 

most economic sense, and then transported huge distances 

without any problems. However, new gaps crop up on these 

long journeys.

WHEN THINGS GO WRONG
The World Health Organization (WHO) is calling on coun-

tries, businesses and consumers to handle foods safely and 

hygienically. According to a report, one in 10 people are infect-

ed through bacteria in food. Contaminated eggs, meat, fish, 

vegetables and finished products make hundreds of thousands 

of people sick every year, and cause 420,000 deaths. Children, 

in particular, are affected, with every third food-poisoning 

fatality aged under five. The most commonly hit countries are 

in Africa and South East Asia, where one-third of cases occur. 

However, some 77 million people on the American continent 

are also made sick by contaminated food each year, and 23 

million in Europe. 

The infections are caused by microorganisms such as bacteria, 

viruses and parasites, as well as toxins and chemicals. When 

they penetrate food, they can cause more than 200 different 

illnesses – from diarrhea to cancer. The usual culprits are 

foods that have not been sufficiently cooked, especially ani-

mal products that are infected with maggots or salmonella. 

More than half of all contaminations cause diarrhea. And 

even if the symptoms aren’t fatal, they can cause permanent 

damage: in the long term, contaminated food can lead to 

organ failure or even nerve and brain damage.

PROTECTING CONSUMERS
It wasn’t until the late 19th century that food was first trans-

ported long distances. With the growth in international trade, 

initiatives have also been launched to standardize the qual-

ity of goods across borders. In 1903, the International Dairy 

Federation (IDF) 

established stan-

dards for milk and dairy 

products. And in 1906, the Federal 

Meat Inspection Act (FMIA) came into effect in the USA. It 

was one of the first legislative measures to be rolled out, and 

to this day makes it an offence to contaminate or incorrectly 

label meat that is intended for consumption. Furthermore, 

FMIA requires both domestic and imported meat products to 

be processed in hygienic conditions. 

Austria established guidelines for food production and trade 

as early as 1891, with the introduction of the Codex Alimenta-

rius Austriacus. The international community then took this 

as a model when it decided to create common standards in 

the 1960s. The global Codex Alimentarius lays out fair trade 

regulations and aims to protect consumers. It was formally 

approved by the Food and Agriculture Organization of the 

United Nations (FAO) in 1963, and has since been signed by 

more than 180 countries and multinational organizations, 

including the EU. Codex members represent 99 percent of the 

global population – from Barbados to Bhutan.

CREATING TRANSPARENCY AND CONSENSUS
The international committee for the Codex Alimentarius 

establishes standards and makes recommendations, each of 

which is based on scientific 

studies that are available to 

members. If a company from a 

member state wants to produce or import 

food, they must comply with the Codex.

Since 1963, the committee has approved more than 330 stan-

dards, guidelines and codes of practice. The idea is that mem-

ber countries implement these guidelines and align their laws 

and regulations. However, the standards are not mandatory. 

With a focus on consensus, the Codex simply represents a 

cross-section of the standards of the international community. 

Statutory thresholds often differ significantly from the legal 

standards in place in individual countries, for example, when 

it comes to acceptable limits of pesticides and crop protection 

residues in foods. 

Despite these variations, more than 50 years after its introduc-

tion, the Codex Alimentarius remains critical to the international 

food industry and consumer safety. The World Trade Organiza-

tion (WTO) has declared it an official point of reference and uses 

its recommendations when evaluating commercial and trade 

disputes. The committee’s work is also crucial for countries that 

don’t have their own national regulations in place or that cannot 

carry out the required scientific investigations themselves. Many 

developing countries actively participate in the Codex, some of 

The use of tin coated cans to 

preserve food was patented in 

1810 by Peter Durand.

Real meat eaters live  

Down Under – per person,  

Australians consume more  

than 110 kilograms each year.
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them financially via a special Trust Fund. This enables them to 

train specialists to improve the health of their population and 

make them more competitive in the global market.

A BOOM FOR THE INTERNATIONAL FOOD SECTOR
Meanwhile, the food industry continues to grow. Between 

2000 and 2014, the number of both imports and exports 

tripled worldwide. According to the WTO, the entire sector 

was worth more than 19 billion US dollars in 2014. Imports 

are no longer restricted to foods that can’t be produced or 

don’t thrive at home, such as exotic spices, fruit and special-

ties; meat and dairy products are also arriving in domestic 

markets via international routes, for example, if production 

abroad is more economical.

In big cities, in particular, customers are discovering a new 

variety of foreign foods. Globalization is changing what we 

eat. International chains are growing and providing 

people across the globe with similar 

foods. Sushi, smoothies and 

sandwiches can all be bought ready to eat. And consumers 

can enjoy mandu (Korean dumplings), mayonnaise and milk-

based products without having to prepare them themselves. 

Consumers don't have any control over the quality of these 

foods and therefore have to trust that manufacturers will en-

sure they are of sufficiently high quality. It’s also the responsi-

bility of food producers and authorities to thoroughly inspect 

every stage of the value chain, so that any potential contami-

nations can be traced back to their original source.

SAFELY PRODUCING AND TRANSPORTING FOOD
Manufacturers are using tried-and-tested methods and cut-

ting-edge technology to improve food safety for consumers 

and retail partners and protect them against contaminated 

goods. This includes innovations which guarantee uninter-

rupted cold chains and safe processes. Hygienic plants and 

automated control systems are preventing infections, while 

technologies are helping with monitoring goods and 

tracing their ingredients across every 

single stage of the process.

GEA OXYCHECK
Lots of food, including sausage and cheese, packed in a modified atmosphere –  

a process known as “modified atmosphere packaging” (MAP). Here, oxygen is removed 

from the air while special gases are used to prolong a food’s shelf life. The more oxygen 

that is left in the pack, the more active microorganisms there are and the faster the product 

will spoil. GEA OxyCheck uses a non-invasive technique to measure the oxygen content in 

MAP-sealed packs running on a GEA PowerPak Thermoformer. This is detected contact-

lessly by a sensor which is applied to the inside of the pack's upper film. If the oxygen 

content is too high, only the affected pack is thrown away. A second measurement checks 

the permeability of the pack. So manufacturers and retailers have a new way to reliably 

control pack ages and food quality to avoid unnecessary food waste. 

GEA CMIQ-MONITORING
Food safety begins at a product’s point of origin. In milk production, that means that if  

a cow is healthy, its milk will usually be of good quality. CMIQ monitoring, GEA’s patented 

system for the early identification of udder infections in cows, shows an animal’s mastitis 

risk in real time. While conventional sensors measure the number of cells in composite 

milk, the CMIQ sensor records the milk composition per cow and udder quarter throughout 

the entire milking process – without using up any consumables. This means a farmer can 

respond immediately to any conspicuous signs and treat sick or at-risk animals promptly.  

GEA will begin selling the add-on for the automatic milking systems DairyProQ and 

Monobox in the first quarter of 2018.

GEA WHITEBLOC
Packaging decontamination technologies play an important role in the hygienic filling of 

foodstuffs. Milk and milk-based products are particularly sensitive. Whitebloc is GEA’s 

 innovative technology concept specifically designed for the liquid dairy industry, and ideal 

for HDPE and PET-container handling. With Whitebloc, the right decontamination target can 

be set for every kind of product, whether high or low acidity. In both extended shelf life and 

aseptic applications, the decontamination or sterilization treatment is executed with a 

 system of nozzles. The penetrating nozzles spray the containers with H
2
O

2
 solution and a 

flow of hot sterile air which activates the H
2
O

2
 and then purges out any peroxide residuals. 

GEA’s new cap and foil decontamination units Sterilcap VHP L and Sterilfoil VHP L have 

been specifically designed for use with Whitebloc.

FOOD SAFETY  
IN FOCUS

In the United States, food 

typically travels between 

1,500 and 2,500 miles 

from farm to table.
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I
nternational demand for milk and dairy products contin-

ues to grow. According to the United States Department for 

 Agriculture (USDA), 454 million tons of cow milk were pro-

duced in 2011, and 490 million tons in 2016. Despite this,  

an average producer price of 30 cents per liter is putting 

 farmers under pressure. Whereas a dairy farmer in China gets 

48 euro-cents per liter, this figure is only 16 euro-cents in New 

Zealand (2015). In the EU, small farms are giving way to larger 

operations with more than 120 cows, where a single employee 

can be responsible for up to 60 animals – which doesn’t leave 

much time for proper care.

STRONGER PERFORMANCE, BUT WITH 
A WEAKENED IMMUNE SYSTEM
On average, today’s cow yields 8,000 kilograms of milk 

per year. In the early 70s, it was barely half this amount 

 (American Dairy Science Association). This increase in pro-

duction takes a toll on the animal’s metabolism and immune 

system – which poses a great problem for farmers. To produce 

high-quality milk, cows need to be healthy and feel comfort-

able. In particular, inflamed udders, lameness, and metabolic 

diseases can take a severe toll. While these issues may not 

affect the safety of milk, they affect dairy cows' quality of life 

– and eventually pose a threat to the farmer’s yield.

MASTITIS MINIMIZES MILK YIELD
Mastitis ranks amongst the most common diseases in dairy 

cattle. In Europe alone, around 50 percent of dairy cows suffer 

from a bacterial inflammation of the udders at least once per 

milk production phase. External factors such as insufficient 

stall hygiene or improper milking can make a cow more sus-

ceptible. Clinical mastitis also affects the quality of milk.

For the animal, the condition is extremely painful and may 

even result in death. If mastitis is diagnosed too late, a cow 

must be treated with antibiotics – not least to prevent other 

cows from becoming infected. For the farmer, every diseased 

cow is also an economic threat. According to the animal health 

company Zoetis, reduced milk production, extra work and 

expenses for veterinary care amount to some four cents per 

liter milk in Europe. That corresponds to almost 15 percent of 

the total milk price. 

QUALITY AND SAFETY CHECKS
To inspect a milk’s quality, the purchaser, a dairy factory for 

instance, samples every tank. The main indicator of milk quality 

at this stage is the somatic cell count (SCC) – the number of so-

matic cells increases as an immune response to a mastitis-causing 

pathogen. However, there is no such thing as an international SCC 

threshold. While in India the SCC is simply counted but there is 

no limit, in the USA the maximum allowed amount is 750,000 

cells per milliliter. In New Zealand, Canada and the EU, a cell 

count of 400,000 must not be exceeded. If the milk farmer violates 

these guidelines, he may get up to 60 percent less money for  

his milk. This is because the milk is less suitable for processing –  

for example, a high SCC increases the moisture content of cheese.  

If a farm’s SCC exceeds the threshold in the EU several times in a 

row, the local veterinary inspection office may temporarily prohib-

it it from selling its produce. Which may even see the farmer lose 

his livelihood.

Today’s cows yield considerably more 

milk than their predecessors. Thanks 

to better feed and barn designs, their 

performance has increased. Dairy 

cows need to feel comfortable in 

order to stay healthy. And farmers 

need to be able to recognize diseases 

at an early stage to prevent a negative 

impact on their profits.

Healthy cows   
make for happy farmers

COWVIEW 
GEA CowView 

is a monitoring 

system that en-

ables 24-hour surveillance 

of each animal in the stall. 

In doing so, it optimizes herd 

health monitoring and provides 

farmers with timely warnings 

about any health problems. In real time, the system compiles an individual 

movement profile of the cow, comparing it to the habits of the animal and 

the herd. If a cow looks conspicuous because of the way it is lying, eating 

or walking, CowView sets off an alarm on a smartphone, tablet or computer. 

Based on the symptoms, the user can then advise the appropriate specialist 

via CowView, for example, a claw trimmer or a veterinarian. They can vet 

the cow at an early stage – before it becomes necessary to administer an-

tibiotics. Moreover, the system captures the specific location of each animal 

and navigates the user to that place.

SOURCES
asda.org
fda.gov
gea.com
usda.gov
zoetis.de
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E
very year, 14 million people worldwide are diagnosed 

with cancer. The World Health Organization (WHO) 

expects this number to continue to rise over the next 

20 years. In many cases, patients can be treated and, increas-

ingly, even cured. But the necessary medicines are expensive. 

Often, they are sold for several hundred US dollars. And, 

what’s more, they do not always contain the badly needed 

active agent. More and more criminals are offering fake drugs 

in exchange for money. 

According to WHO, one in 10 drugs sold worldwide is coun-

terfeit. Whereas in Europe, fake drugs make up just 1 percent 

of those sold, in Africa, around 80 percent of drugs are affect-

ed. Counterfeit drugs can either contain the wrong dosage or 

no active agent at all. Too little of an active ingredient will 

not help to treat or cure an illness. In fact, the patient may 

even develop a resistance to the ingredient that renders the 

real medicine ineffective. This means that counterfeits are not 

only harmful – they can even prove to be fatal.

From antibiotics and potency pills to hepatitis vaccines – 

there are ineffective imitations circulating for almost every 

type of drug. Criminals take aim at online drugstores and 

shops where people buy drugs and lifestyle products anon-

ymously. In fact, nowadays, trading in counterfeit pills, 

 powders and drops has become even more profitable than 

narcotics trafficking.

VERIFYING PACKAGES
It’s extremely difficult for consumers to tell if pills are fake. 

In most instances, pharmacists must rely on seals to judge 

the origin of their supplies. In some countries, authorities 

have launched initiatives to help all parties involved to bet-

ter distinguish illegal copies from original products. Turkey 

introduced packaging serialization several years ago. The USA 

has also put a system in place to trace original medications. 

Now, the EU is getting ready to join them with a new policy: 

as of February 9, 2019, even the smallest disposable unit of a 

prescription medicine must carry a barcode that incorporates 

a serial number composed of several elements. This code will 

allow every single package to be clearly identified. Manufac-

turers will send all their serialization information to a shared 

data center, "the EU Hub", where the drug serial numbers as-

signed during production are stored. From the hub, the infor-

mation is forwarded to national systems – so pharmacists can 

check a product’s validity before passing it on to a patient.

HIGH STANDARDS FOR MANUFACTURERS
New regulations may force pharmaceutical companies to up-

grade their technical equipment, but methods to increase drug 

safety also protect their business. If a brand attracts attention 

because of an increase in counterfeits, the manufacturer may 

suffer both damage to their image and a loss in sales – even if 

they have done no wrong. With elaborately and expensively 

developed and produced drugs, international pharmaceuti-

cal markets are highly competitive. And customers can be 

extremely demanding. A stated aim of the pharmaceutical 

industry is to produce goods to "Japanese quality" – that is, to 

an extremely high standard. In Japan, harmless deviations in 

tablet appearance or the tiniest scratches on their glass con-

tainers can force manufacturers to take back entire batches of 

otherwise flawless medicine. Japanese consumers are highly 

sensitive to imperfections and regularly reject drugs that peo-

ple in other parts of the world would settle for.

Initially, under the new EU regulation, the external packaging 

of drugs must be tagged; this will soon be followed by glass 

vials. But the stickers bearing the required safety features can 

be easily damaged, which is why the sector feels certain that 

the current labeling guidelines are only a first step. To comply 

with future regulations, manufacturers will need advanced 

solutions that allow them to tag even the smallest units and 

furnish them with specific information.

LYODATATM IDENTIFIES VIALS
Bioactive substances are sensitive and can lose effi-

cacy after a short time period or if exposed to direct 

sunlight. To make injectable drugs more stable and 

facilitate their transport, manufacturers use freeze 

dryers. First, liquid is extracted from the medication. 

What remains is the “cake” with the formulation’s 

properties unaltered. Prior to administration, a 

doctor transfers the liquid back into the “cake” 

to achieve the required texture. Up to 100,000 

vials can be freeze-dried simultaneously. To track a vial’s position within 

the dryer or its exact time of loading or discharge, GEA has developed 

a unique procedure in collaboration with Schott and Heuft: LYODATE™ 

clearly identifies each and every vial. During production, a glass vial is 

furnished with all its product’s manufacturing data, scratch-fee. The type 

and volume of information provided can easily be expanded and – using 

the serial number – assigned to a specific vial.

Counterfeit drugs endanger the lives of millions of people  

worldwide. New regulations aim to introduce technologies  

that will help better protect patients.

Technology targets  
counterfeit drugs

SOURCES
WHO.int
Securpharm.de
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HOW IT'S MADE
FROM POWDER TO TABLET

First, the powdered ingredients are weighed 
out, fed into an intermediate bulk container (IBC) 
and mixed together. As well as active agents, the 
formulation will also comprise excipients such as 

flavoring, dyes, fillers or preservatives.

In a tablet press, the dry granules are fed  
into dies and compressed using two punches. 

This is when the tablet is actually formed.

Most tablets are coated. Whereas cosmetic 
coatings can be used to differentiate a product 

with color or a logo, functional coatings can make 
tablets more stable and storable. Some coatings 
protect tablets from gastric acids, ensuring that 
the active agent is released in the upper tract 

of the intestine.

To prevent the ingredients from separating,  
the mixed powders are blended with a liquid 

that binds them together and forms free-flowing 
 granules. Their consistency determines how 

quickly the ingredient is absorbed by the human 
body. Granulation can impact the efficiency of 

the entire production line.

The moist granules are fed into a fluid bed 
dryer and gently dried.

WEIGHING

COMPRESSION

GRANULATION

COATING

DRYING

PACKAGING

Finally, the finished tablets are placed in a 
bottle or individually wrapped in blisters and 
packaged together with the relevant product 

information.

From sprays to syrups and lotions, drugs come in a variety of dosage forms. But 
tablets are still the most popular method of delivery, making up around 50% of  
all medicines. During production, it is critical to ensure that each and every tablet 
contains the correct amount of active agent. So, how are they made?

Coarse-grained granules can cause  
irregularities on the surface of a tablet,  

so a dry mill is used to finely grind them.

CONSUMPTION

GRINDING

CONTINUOUS TABLETING

GEA’s multi-award-winning ConsiGma™ technology combines all 

the processes involved in tablet manufacturing in a single production 

line: it dispenses, mixes, granulates and dries ingredients, compress-

es them into tablets, and coats them. Cutting-edge monitoring tools 

assess product quality during operation. The compact unit is suitable 

for all types and volumes of production – from small quantities for 

development, pilot and clinical trials, to mass production. Compared 

with current industry standards, ConsiGma™ halves both labor costs 

and space requirements.
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How hops got hip in Argentina
The craft beer market is booming 
all over the world and beer lovers’ 
demand is almost  outpacing 
 supply. Argentina’s first craft 
beer brewer is keeping up with a 
treasure trove of flavors, as well 
as the latest production techno-
logy, tailor-made for the require-
ments of craft breweries.

L
eo Ferrari ends his working day at 4 a.m., locking the 

door of the Antares brew pub behind him. On this warm 

Sunday in October, the Argentineans voted for their Sen-

ate – and their favorite craft beer. In Mar del Plata, some 250 

miles southeast of Buenos Aires, Antares was the first brewery 

to produce a true cerveza artesanal.

Leo never intended to become a brewer. After he graduated in 

chemical engineering in 1993, Leo and his wife Mariana went to 

the U.S. where he started a postgraduate program at the Florida 

Institute of Technology. This is where they encountered the art of 

brewing. “I remember the acrid smell of fermentation in our small 

apartment. We had to move our kit, worth 25 dollars, to the balcony. 

Our first batch of beer was disappointing, but the second was 

already a success,” Leo says. After a year and a half in the States, the 

couple moved back to the biggest beach resort in Argentina, and in 

1998 they opened the Antares brewery – their first brew pub.

At that time, who in Mar del Plata had ever even heard of craft 

beer? The movement has its origins in the U.S. where consum-

ers longed for more variety: craft beer is made using traditional 

brewing methods, often by independent breweries that empha-

size flavor and quality. The locals were impressed by Antares’ 

exceptional flavors. In 2005, Leo opened two more taverns and 
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THE PEOPLE OF  

THE CZECH REPUBLIC  

DRINK THE MOST BEER: 

, MORE THAN  

142 LITERS  
PER PERSON 

EACH YEAR

THE OLDEST KNOWN  

BEER RECIPE IS 

5  000 YEARS 

OLD AND COMES  

FROM CHINA.

94% 

OF THEM ARE  
CRAFT BREWERIES

BEER LOVERS COULD 

TRY A NEW GERMAN BEER 

EVERY DAY 

FOR NEARLY  

14 YEARS..

THERE ARE  

ROUGHLY 

19  000  
BREWERIES  

WORLDWIDE. 

IN GERMANY, 6  000 

DIFFERENT BEERS 
ARE PRODUCED. 

he is now a franchisor to 35 bars all over the country. Seven-

ty-five percent of the beer produced in the Antares brewery is 

delivered to his own bars, and the rest is sold to third parties. 

The rustic Antares inns, with their wooden ceilings, bars, and 

stools, are the perfect setting for beer lovers to savor Leo’s cre-

ations. “Our bestseller is the honey beer at 7.5 percent. People 

love its gentle sweetness. We’ve also 

had more unusual flavors such as 

coriander, ginger, strawberry, and 

pine cones. To obtain the flavors, we 

add aromatic hops during boiling 

and cooling – in the same way chefs 

use their spices,” the brewer laughs.

A bottle of Antares beer costs about three times more than a 

regular beer. “Industrial beers in Argentina all taste the same, 

so people are curious to try out fancy flavors and willing to pay 

more for it,” Leo explains. “It takes a whole team, our sensory 

panel, to find the right combination of color, scent, flavor, and 

foam for the perfect beer. Every week, we meet with other 

brewers, employees, and customers to discuss new ingredients.” 

Meanwhile, Mar del Plata has developed its own craft beer 

community. In the craft brewing business, collaboration is 

more important than competition: “We’re all dwarfs standing 

on the shoulders of giants!”

Last year, Antares expanded its capacity from 40,000 to 

100,000 hectoliters of beer per year, and this number is ex-

pected to double by next year. But without the right technol-

ogy, this would not be feasible: the brewhouse concept GEA 

COMPACT-STAR™ arrived in Mar del Plata in 2015. Martin 

Schutzmeier, Area Sales Manager for GEA’s brewing systems 

in Latin America, helped custom-

ize it for Antares – and won a 

friend: “Martin and I had known 

each other for quite a while, but 

when the Germans beat us in the 

World Cup Final in 2014, I told 

him we can only remain business 

partners if we never talk soccer 

again,” Leo laughs. “I very much appreciate GEA’s local sup-

port. To me it is vital that the equipment I invest in lasts for 

many years. I feel that I can put my trust in GEA.”

The elecciónes have been held at Antares for many years 

now. Of the seasonal beers, like the Doppelbock served in 

winter or the Playa Grande favored in summer, only the 

winner will be brewed again next year. So which one did 

Leo vote for? “Well, that’s like being asked which one of my 

three children I love the most. Impossible to say!” he laughs, 

before walking home along the ocean front.

“We’re all dwarfs 
standing on the 

shoulders of giants”

TAILOR-MADE BREWHOUSE
GEA is one of the leading suppliers of process technology to 

the brewing industry. The GEA COMPACT-STAR™ is a flexible, 

efficient and cost-effective brewhouse line for medium-sized 

breweries that produce a wide range of different beer specialties. 

The brewhouse equipment has a modular design that allows 

for easy upgrades when production capacity increases, with a 

production volume of up to 350,000 hectoliters per year. 
SOURCES
latimes.de

brewersassociation.org
newfoodmagazine.com
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N
orthern China is famous for its Hulunbuir grasslands 

– the Eurasian Steppe, marked by hundreds of rivers, 

dotted with lakes and long characterized by a mix of 

Russian and Mongolian herder cultures. 

From free-range animals to those reared on commercial farms, 

a large chunk of Chinese meat is still produced in the Inner 

Mongolian Autonomous Region. Its capital, Huhehaote –  

Mongolian for “the blue city” – is home to Jinyu Baoling 

Bio-Pharmaceutical, China’s largest producer of foot-and-mouth 

disease (FMD) vaccine. “Founded in 2007, Jinyu has a 40+ 

percent share of the total private and government-controlled 

market,” says Terry Wu, Sales Manager for Pharmaceutical and 

Biopharmaceutical Applications at GEA in Shanghai.

FOOT-AND-MOUTH DISEASE
Also known as aphthous fever, this highly contagious disease 

affects cloven-hoofed animals. It is characterized by the for-

mation of fluid-filled blisters and erosions in the mouth, nose, 

teats, and feet.

FMD is found around the world, except for in New Zealand, 

Australia, the United States, Canada, Mexico, and Chile. In 

Europe, only the Scandinavian countries have been spared 

outbreaks in recent decades. In Great Britain, in 2001, more 

than four million sheep, cattle, and pigs had to be slaughtered 

during a local FMD crisis.

Following the 2001 outbreak, the European Union’s non- 

vaccination strategy was powerfully contested. Up until 1992, 

around half of member states had carried out compulsory 

vaccination of cattle stocks to prevent an FMD epidemic.  

But vaccinations are a major constraint in international trade: 

vaccinated animals, like infected animals, have antibodies in 

their blood and can only be separated from one another by 

means of specially marked vaccines. Although protected, they 

are not totally resistant – and they must be revaccinated at 

regular intervals.

CHINA RELIES ON VACCINATION
In Europe, the disease is largely under control. Throughout 

East and Southeast Asia, however, FMD has proven a sub- 

stantial burden over the past decades. After widespread type 

A FMD outbreaks forced farmers to destroy thousands of 

animals time and again, the Ministry of Agriculture of the 

People’s Republic of China launched the National Compulsory  

Immunization Program of Animal Disease. As a result, FMD 

vaccines have been funded by the government since 2015. 

As the Lanzhou Veterinary Research Institute of CAAS 

highlights, the vaccination procedure for animals in com-

mercial farms is comprehensive: piglets receive their initial 

vaccination when they are 28–35 days old, and calves when 

they are three months old, followed by a stronger vaccination 

one month later and additional vaccinations every four to six 

months. Among free-range animals, vaccination is mandatory 

for all susceptible livestock in spring and autumn.

JINYU SCALES UP
“In China, the market for veterinary vaccines is growing from 

year to year, by giant leaps. Jinyu Baoling Bio-Pharmaceutical 

went public to be able to keep pace and expand,” explains Wu. 

Jinyu has always counted on advanced technologies to help 

it retain its market-leading position and, in 2009, it decided 

to invest in a highly efficient vaccine production line. For 

Jinyu to ensure that the GEA Separator of type CSC15 allowed 

them to meet – and exceed – both their process and product 

quality standards, the machine was brought to Hohhot and 

installed for testing in real-life conditions. “It soon became 

clear that not only does the CSC15 run more reliably than the 

centrifuges previously used by Jinyu, it also ensures faster 

production and better outcome quality,” says Wu. “After that, 

Jinyu sourced another four centrifuges from GEA, including 

two CSE 170, which so far is the biggest disc centrifuge used 

for the production of FMD vaccine in China.”

As Research and Markets notes in its report, the Chinese 

 market for the FMD vaccine is expected to keep growing at 

a rate of over 20 percent. It is expected that vaccinations will 

help Chinese farmers keep their herds healthy and prevent 

production losses as well as animal suffering.

Meat consumption, especially the 

demand for pork, is growing fast  

in China. To minimize cases of the 

dreaded foot-and-mouth disease, the 

Chinese government has launched a 

National Compulsory Immunization 

Program. Technology is helping the 

local market leader supply the 

necessary amounts of vaccine.

Vaccines help keep  
aphthous fever  

down in China

SOURCES
oie.int
caas.cn
jinyu.com.cn
theguardian.com
researchandmarkets.com
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 Whey: a supporting
actor takes a leading role

From confectionary and ice 

cream, to infant formula and 

pharmaceutical drugs: whey 

and its derivatives are used 

in numerous ways nowadays. 

Once considered a by-product, 

whey has evolved into a pop-

ular ingredient for diverse 

applications. Today, the 

market for the “serum 

of milk” is booming.

W
hey’s strong, distinctive taste is difficult to 

describe. Many people perceive it as bitter 

to sharp; others characterize it as fresh 

or even lemony. Its appearance ranges from thin and 

runny, to milky or yellowish. Whey drinks, jazzed up 

with fruit juice or flavoring agents, can increasingly 

be seen in supermarket chillers, giving consumers 

refreshing new choices.

A co-product of cheese production, whey is what re-

mains after milk has been curdled and strained. One 

liter of raw milk results in approximately 100 gram 

cheese and 900 gram whey. The liquid is almost fat-

free and is extraordinarily rich in proteins, minerals 

and vitamins. 

Using modern separation technologies, the individual 

components of whey can be isolated – offering multi-

ple possibilities for application. Its main component is 

lactose, which makes up for 70 percent of total whey 

solids. The milk sugar is used as a carrier in pharma-

ceutical drugs, and to substitute sugar in confectionery.

The proteins contained in whey are especially valu-

able. In recent years, the global whey protein market 

has experienced significant growth – and that looks 

set to continue. In 2014, it was worth 5.4 billion US 

dollars, and Mordor Intelligence expects it to reach 8.4 

billion US dollars by 2020.

A DAIRY PRODUCT STEEPED IN HISTORY
Whey’s popularity isn’t entirely new. Some 2,500 

years ago, Hippocrates was already aware of the 

health benefits of what he called the “serum of milk”. 

The Greek physician recommended whey for its reju-

venating effect. In the Middle Ages, peasants drank 

water, whey, and homebrew. And in 17th and 18th 

century England, whey was served in fashionable 

whey houses and inns. 

One hundred years later, as industrial cheese manu-

facturing advanced, whey production increased rap-

idly. However, the industry had no use for these large 

amounts of whey. Considered waste, it was fed to pigs  

or disposed of on farmland or in waterways and sewers 

– potentially causing adverse environmental conditions.

The many nutrients in disposed whey cause a signif-

icant rise in the ecosystem’s biological activity. This 

increases the demand for biochemical oxygen (BOD) – 

the amount of oxygen required by microorganisms to 

metabolize organic matter. As the microbes rob oxy-

gen from stream and rivers, aquatic life suffers. In the 

late 20th century, this prompted governments to pass 

regulations on the disposal of whey – challenging the 

industry to find ways to turn it into a more economi-

cally beneficial product.

MAKING THE BEST OF WHEY
Bodybuilding attracted major attention in the 1970s, not 

least thanks to musclemen like Arnold Schwarzenegger. 

As more people became aware of the nutritional needs of 

muscles, the demand for proteins as dietary supplements 

began to rise. Today, the fitness sector is the biggest mar-

ket for whey products, with whey protein concentrates 

and isolates highly valued ingredients for sports nutri-

tion. They contain all nine essential amino acids that the 

human body needs to carry and store nutrients, but can-

not produce itself. Whey proteins are water soluble and 

the body can easily digest them. They support recovery 

after exercise and promote lean muscle growth. Whey 

proteins are used in protein shakes, snacks and cereals, 

and are now consumed by professional and amateur 

athletes all over the world.

WEALTH OF HEALTH BENEFITS
According to the American Pregnancy Association, 

60 to 80 percent of all protein found in breast milk is 

whey protein. Demineralized, whey is therefore also 

used in infant formula, as a supplement to breast milk. 

With the help of modern spray dryers, about 70 percent 

of the whey that is processed is turned into whey pow-

der. It is used for dairy flavor additives in bakery prod-

ucts or beverages, soups, sauces, and toppings. And for 

those who enjoy a scoop of ice cream, sundae, or frozen 

yogurt: these are common applications, too. 

Thanks to new processing technologies, whey has 

developed from a waste product to a co-product.  

And with increased public interest in healthy eating 

and nutrition, this could just be the beginning.

“Hippocrates recommended 
whey for its rejuvenating effect.”
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DIABETES

Approximately four percent of all diabetics suffer from the  

autoimmune disease type 1 diabetes, a total lack of insulin.

Type 2 diabetes is the most common type of diabetes world-

wide, making up nearly 90 percent of cases.

Unlike type 1, type 2 is not a congenital disease. Instead, a 

number of lifestyle factors are known to increase predisposition. 

In particular, people with an unhealthy diet or who don’t exercise 

are at risk.

Gestational diabetes is a metabolic disorder that occurs during 

pregnancy and, in most cases, disappears after delivery.  

It affects one in six expectant mothers worldwide.

A
diabetic who relies on insulin requires several injections 

each day. Long-acting insulin, which is injected into 

subcutaneous fatty tissue, covers their daily requirement. 

Before every meal, a patient checks their blood sugar level and ad-

ministers accurately dosed rapid-acting insulin, preventing blood 

sugar spikes. However, this essential routine can disrupt a patient’s 

everyday life – particularly when they’re traveling. As well as a glu-

cometer, they need to carry an insulin pen and a  sufficient quan-

tity of active agent, cannulas and test strips with them. What’s 

more, they must carry the medicine in a cool bag because liquid 

insulin is perishable and extremely sensitive to temperature.  

At anything below 2 degrees Celsius and above 40, the amino 

acids are destroyed and the insulin becomes ineffective. When 

traveling by air, patients also need a medical certificate to show 

that they are allowed to carry medicine and syringes with them.

DIABETES: A WIDESPREAD DISEASE
More and more people are being diagnosed with diabetes mel-

litus. According to the World Health Organization, the number 

of diabetics has quadrupled during the past 35 years and now 

stands at 420 million people. The International Diabetes Fed-

eration expects 640 million individuals to be living with the 

disease by 2040. Increasing wealth, obesity, and demographic 

changes are turning diabetes into a widespread disease, with 

numbers growing in emerging countries, in particular.

Insulin is produced in the pancreas. It enables cells to absorb 

sugar – their most important energy supply. In people with 

diabetes, this metabolic process is disturbed. In particular, 

type 1 diabetics rely on insulin syringes. The injections have 

a bioavailability of 100 percent, meaning the whole amount of 

insulin reaches the bloodstream. This means that the active 

agent’s dosage can be precisely controlled. However, inserting 

the syringe into subcutaneous fatty tissue does entail some 

risks. If the patient accidentally hits a muscle or blood vessel, it 

can cause life-threatening hypoglycemia. Furthermore, every 

application requires a new and clean cannula to prevent infec-

tion. Overall, unless the patient has the means to continuously 

cool the insulin, meet the necessary hygiene requirements, and 

administer the medicine properly, things could get dicey.

GRADUAL INSULIN RELEASE
Since insulin was first discovered, physicians have been look-

ing for a way to administer the hormone without the use of a 

syringe. No idea has been followed with greater interest than 

the insulin pill. Its key advantage is that, once it has entered the 

system, orally administered insulin would undergo a similar 

process as the hormone in a healthy body, traveling from the 

portal vein to the liver. However, in reality, the swallowed pro-

tein would not survive its previous journey through the digestive 

tract – gastric acid would attack it before the pill reaches the 

small intestine. However, a special coating could protect it.

The insulin pill’s restricted bioavailability of approximately  

40 to 70 percent is problematic, too: to ensure that enough 

insulin reaches the bloodstream, a greater amount of the active 

agent must be administered. Additionally, a further challenge is 

to release the insulin at the correct rate. If too high a concentra-

tion reaches the bloodstream in one go, the patient’s blood sug-

ar level could descend and cause life-threatening complications. 

At present, several pharmaceutical companies are working on 

producing an insulin pill. Initial tests suggest that it can  control 

blood sugar level just as effectively as an injection – which 

means self-injections could soon be a thing of the past.

Could oral insulin  
signal the end of  
daily injections?

Thanks to synthetic insulin, 

millions of diabetics are able to 

lead independent lives. Scientists are 

now looking for ways to administer the 

hormone without syringes – and an insulin pill 

could make life even easier for many patients.
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QUESTIO N

Featuring: Michael Becker,  

Director Global Engineering,  

Pfizer Manufacturing Deutschland GmbH

& ANSWER
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Pfizer is one of the world’s biggest 

pharmaceutical companies, and is 

expanding like never before. What is 

the company’s key to success?

Medical advances are important to 

each and every one of us, and have a 

real impact on society. And that’s why 

our business model is centered around 

research. But we’re also leading the 

way when it comes to implementing 

innovative technologies. At our pro-

duction site in Freiburg, we’re current-

ly investing around 50 million euros 

on setting up continuous production 

and installing a PCMM production 

facility. Freiburg is Pfizer's largest 

global packing plant for solid dosage 

forms, and the site supplies medication 

to more than 150 countries. By expand-

ing production facilities at Freiburg, 

we can increase the annual production 

volume of tablets and capsules from 

6.5 billion to around 10 billion.

What are the benefits of continuous 

production?

Unlike batch production, which is the 

norm in our industry, the individual 

production steps are carried out con-

tinuously, without any interruptions – 

from the delivery of the raw materials 

to the finished product. Continuous 

production is becoming increasingly 

popular for large-scale production. It 

increases productivity as it requires 

significantly less downtime than batch 

production, where the machinery 

needs to be cleaned in between batch-

es, for example. Continuous produc-

tion saves time, space and energy, and 

reduces possible sources of error.

Continuous production is the norm 

in the chemicals industry, but what 

are the challenges when using it for 

manufacturing pharmaceuticals?

When manufacturing pharmaceuticals, 

we need to be sure that each tablet con-

tains exactly the same amount of active 

ingredient. So the biggest challenge 

when introducing continuous pro-

duction was to develop the necessary 

process analysis and approval proce-

dures. During the production process, 

the infrared spectrum of 20 capsules 

is evaluated. This is a highly complex 

process that is carried out by a comput-

er program. The approval process takes 

just 20 seconds, making lengthy labora-

tory tests a thing of the past.

Everyone is talking about digitiza-

tion and Industry 4.0. Apart from 

quality assurance, what other oppor-

tunities does this bring?

When we introduced continuous 

production, we set up a smart produc-

tion environment that’s in line with 

Industry 4.0 standards: the material 

flow was specially adapted for contin-

uous production, while processes for 

inspecting goods received, weighing, 

metering, and handling and cleaning 

containers are now all fully automated.

Sustainable production has been a 

hot topic for many years. How does 

continuous production contribute  

to this?

Continuous production is more envi-

ronmentally friendly as it optimizes 

the raw material and active ingredi-

ent value stream. In Freiburg, we’ve 

reduced our carbon footprint by 33 

percent by switching from delivering 

our goods in small barrels weighing 

30 kilograms to big bags weighing 

880 kilos, and by transporting goods 

by sea instead of by air. We’re also 

planning to halve the number of 

trucks needed to deliver our materi-

als and raw ingredients. At the same 

time, we’ll reduce the number of 

wooden pallets used by 85 percent 

and we won’t need as many tests and 

samples, which will save both time 

and materials. And because continu-

ous production takes up less space, we 

don't need as much ventilation capaci-

ty, which saves energy.

How will the PCMM production  

facility that’s currently under con-

struction help you to respond to 

patients’ needs better and faster  

than ever before?

As customized precision medicine 

becomes more widespread, pharma-

ceutical companies increasingly need 

to be able to produce a wide range of 

medication quickly and in smaller 

quantities. So, as well as continu-

ous production for large quantities, 

we also need continuous processes 

for manufacturing small and medi-

um-sized batches.

That’s why Pfizer has teamed up 

with GEA and G-CON Manufactur-

ing to develop the PCMM (Portable, 

 Continuous, Miniature and Modu-

lar) process. This process combines 

GEA's ConsiGMA™ technology and 

G-CON's modular POD system, a pre-

fabricated, transportable and fully 

automated cleanroom. The ConsiGma 

25 is a  relatively small transportable 

 processing unit used for granulating 

and mixing solid dosage forms during 

the production process. It also comes 

with integrated process analysis tech-

nologies. The unit can be used for mix-

ing and pressing powder into tablets, 

as well as wet granulation, drying and 

grinding. A PCMM facility is just as 

sophisticated as a standard one, but is 

significantly smaller and can be built 

and installed in under a year.

Not only is the PCMM system flexible, 

above all it’s extremely fast: raw mate-

rials in powder form are transformed 

into finished tablets within minutes, 

compared to days or even weeks using 

non-continuous processes. This enables 

us to develop and make new drugs 

available to patients more quickly.

“As customized precision 

medicine becomes more 

widespread, pharmaceu-

tical companies increas-

ingly need to be able to 

produce a wide range of 

medication quickly and in 

smaller quantities.”
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Ammonia: 
the future of 
air-conditioning

Thanks to the refrigeration industry, millions of people 
enjoy easy daily access to groceries, pharmaceuticals and 
other temperature-controlled goods. Ammonia is already 
a tried-and-trusted refrigerant for the sector. Now, new 
environmental regulations could turn the energy and 
cost-efficient refrigerant into an attractive solution for 
air-conditioning residential buildings and office blocks.

W
hether in cellars, wells or caves – for 

millennia, humankind has kept its sup-

plies in cool places to extend storage life. 

Up until the 20th century, ice carriers used to drag 

blocks of ice from the mountains to faraway towns, 

where dwellers cooled their perishables in wooden 

boxes filled with ice.

FROM ICE BOX TO REFRIGERATOR
Since the beginning of the 19th century, population 

growth has increased rapidly – and so has the need 

to produce, transport and store foodstuffs in cool 

places. In 1876, German industrialist Carl von Linde 

engineered the first refrigeration compressor, which 

was initially used in breweries and then deployed by 

other sectors. From the 1930s onwards, the refriger-

ator made its way into growing numbers of private 

households.

Since their invention, refrigerators have operated on 

the same principle: in contrast to ice boxes, coldness 

is not introduced – instead, warmth is extracted. 

Inside the fridge, a refrigerant circulates within a 

closed system while changing phases. A compressor 

constricts the refrigerant gas, raising its pressure, 

and pushes it into the coils located outside the re-

frigerator. Because of the cooler air temperature of 

the kitchen, the high-pressure refrigerant gas cools 

down and becomes a liquid. After passing an ex-

pansion valve, the liquid flows into the coils inside 

the refrigerator and absorbs the heat, cooling down 

the air in the refrigerator's inner chamber. When 

the refrigerant liquid has absorbed enough heat, it 

evaporates into gas. The refrigerant gas is sucked in 

by the compressor and the circuit starts again. The 

refrigerants used are fluids that evaporate at low 

temperatures. 

HEAT CAPACITY DETERMINES  
COOLING CAPACITY
For his compressor, Carl von Linde used ammonia as 

a refrigerant. This nitrogen and hydrogen compound 

is characterized by exceptional thermodynamic 

properties: its specific heat capacity amounts to 2.06 
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kilojoule per kilogram and kelvin, which means it 

can absorb a lot of heat. What’s more, because the 

nitrogen in ammonia is extracted from air, ammonia 

is readily available and inexpensive.

Today’s household fridges do not use ammonia. As 

a refrigerant, its application is only economical for 

fridges with capacities of 150 kilowatts or more. 

With an average capacity of only two kilowatts, 

standard household fridges fall far below this ener-

gy threshold. That’s why they use other refrigerants 

such as butane. In the industrial refrigeration mar-

ket, however, ammonia has been the predominant 

refrigerant for around 130 years, with a current 

market share of over 50 percent. When it comes to 

air-conditioning buildings, however, its use is al-

most negligible – no more than one percent of build-

ings are cooled this way. That’s because if ammonia 

exceeds a concentration of 100 parts per million 

(ppm), it has noxious effects. However, due to its 

strong smell, people are very likely to notice a leak-

age in the cooling system immediately; ammonia’s 

odor threshold is at 3 ppm.

FAREWELL TO F-GASES
Currently, manufacturers primarily use fluorine 

based refrigerants to air-condition buildings. Al-

though these “F-gases” are harmless, their heat 

capacity is comparably low. The refrigerant composi-

tion R-410A, for instance, has a capacity of no more 

than 0.8 kilojoule per kilogram and kelvin. The 

crucial point, however, is the high global warming 

and ozone depletion potential of F-gases (the latter 

depends on the type of gas used). The global warm-

ing potential of R-410A is about two thousand times 

greater than that of CO . 

The European Union aims to reduce emissions of 

fluorine-based greenhouse gases by 70 percent by 

2030. To this end, a new F-gas regulation was is-

sued in 2015. One year later, with reference to the 

Montreal Protocol signed in 1987, the international 

community voted to phase out partly fluorinated 

hydrocarbons. These must neither be marketed 

nor used if environmentally friendly alternatives 

The choice of refrigerant decides on the capacity and energy 

use of a chiller. For example, the ammonia cooling units of the GEA Blu chiller series provide reliable, cost-effi-

cient, and sustainable solutions for industrial refrigeration markets and air-conditioning buildings. Their capacity 

is geared to a client’s individual needs. With an installed area of only five square meters, the compact series 

GEA BluAstrum generates a cooling capacity of 1,000 kilowatts. GEA BluGenium is suitable for refrigeration 

plants primarily operating in part-load mode. Meanwhile, GEA BluAir models are ideal for sites without cooling 

water management. All chiller models offer outstanding efficiency that results in a European Seasonal Energy 

Efficiency Ratio (ESEER) of up to 9.4 – the average ratio of conventional chillers is 10–20 percent less. 

The Blu models also fulfill the eco-design directive 2009/125. As a result, GEA can successfully claim to be  

a pioneer in refrigeration and air-conditioning technology for a clean future.

are available – such as ammonia, which has nei-

ther global warming nor ozone depletion potential. 

 Furthermore, when mixed with water, ammonia can 

also be disposed of in a climate neutral way. As soon 

as capacity exceeds 150 kilowatts, the use of am-

monia is economical for both air conditioning and 

industrial refrigeration. For comparison, the average 

capacity of refrigerators in private households comes 

to 2 kilowatts.

ENVIRONMENTALLY FRIENDLY  
AIR-CONDITIONING 

New international climate protection policies 

have turned ammonia into an attractive solution 

for air-conditioning buildings. Manufacturers are 

currently working on indirect evaporative cooling 

systems, where they limit the ammonia refrigera-

tion cycle to the engine room. Neutral liquids are 

then carried to the useful spaces where the cooling 

capacity is needed. This procedure lowers the re-

quired filling quantity of ammonia from 200–300 

grams per kilowatt cooling capacity to 50–90 grams 

– reducing risks, saving money, and protecting the 

environment.

GEA BLU CHILLERS 

 The European Union aims  
to reduce emissions of  
fluorine-based greenhouse  
gases by 70 percent  
by 2030.
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I
t’s a a sunny fall afternoon in Bern Township, a 

small village in Ohio. Scott is mowing the lawn in 

his garden when his work cellphone rings. It’s his 

manager, with a repair order for him: a customer’s 

defroster is defective. The plant is in Bolingbrook, 

Illinois, 400 miles away from Bern Township. The 

Field Service Engineer goes into his house to write 

down the most important information and to down-

load the user manual for the affected machine on 

to his tablet. There is not much time left for further 

research. His plane sets off at 7 p.m. 

The 54-year-old spends up to 20 days a month 

away from home, repairing machines or installing 

new equipment on site. He seldom knows about 

upcoming jobs more than a month in advance. In 

fact, it’s more usual for him to leave spontaneous-

ly for a job. His suitcase is always packed and 

ready for emergencies like this. “The only days 

I can be sure to be home are Thanksgiving and 

Christmas. Everything else is written in the stars. 

That only works because my wife Heather covers 

my back at home,” says Scott.

In the early evening, Heather gives him a ride 

to Columbus International Airport. Sitting 

in the passenger seat, Scott once again flips 

through the relevant documents. As soon as he 

Always at  
customers’  
service

Thomas Scott Emmert, Field Service Engineer at 

GEA, provides quick and thorough on-site support 

for customers in the United States and Canada.
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has checked in, he temporarily puts all thoughts 

about his work to one side. On his way to custom-

ers, he never worries about the technical difficulties 

that await him on site. “It’s no use stressing out. It 

only gives you gray hair. And I already have a lot 

of that,” says Scott. "Right now, the machine isn't 

working. I can hardly make it worse." During the 

one-and-a-half-hour flight, Scott relaxes by watching 

an old episode of BBC’s Top Gear, his favorite car 

show.

By now it is 9 p.m. At baggage claim inside Chicago 

O’Hare International Airport, Scott picks up his big 

black GEA tool box that he takes on every business 

trip. Minutes later, he throws his luggage in the  

trunk of his rental car and sets off for his hotel in  

Bolingbrook. He knows the hotel from earlier trips 

and is looking forward to an Italian beef sandwich,  

a Chicago specialty.

After dinner, he requests a wake-up call for 3.30 a.m. 

His schedule is dictated by the customer’s daily rou-

tine, which can mean an early start. “My day can start 

any time between 3.00 a.m. and 11 p.m., whenever our 

customers have a window for us to perform our ser-

vice work,” says Scott. Despite the unpredictability of 

his working hours, he loves his job. “When I’m giving 

training sessions to industry players or supporting 

the help desk, I work a more typical 8-to-5 shift. But I 

like working out in the field much better.” He has just 

checked his emails on his laptop when his cell phone 

rings. It is a text message from Heather: the dryer 

is broken. Scott scours the internet for repair parts, 

adding them to his virtual cart. At 11 p.m., he finally 

retires to bed.

Barely four hours later, the receptionist calls. Scott 

doesn’t mind getting up early. As a self-declared 

non-breakfast person, an energy drink is all he 

needs to feel ready for the day. He heads off to the 

production site and gets to work. Quickly, he figures 

out what is keeping the machine from function ing 

properly – a minor problem the experienced mecha-

nic can fix within a few hours. Scott has been a ser-

vice engineer for almost 30 years now. During that 

time, he has experienced many technological de-

velopments. “Most of the push buttons and switch-

es have been replaced by touchscreens. Although 

that makes the machines more complex, it makes 

troubleshooting easier,” says Scott. "If there are any 

system errors, the screens provide detailed informa-

tion for the user.” The biggest challenge facing Scott 

in his work is not fixing machines; it is living up 

to customers’ expectations. “If parts of a machine 

are broken, I do my very best to find a solution as 

quickly as possible. Whenever I fix a machine that 

nobody else could, and in a short period of time, I 

am a hero. That’s when I can leave customers with 

a good feeling, knowing that I provided them with 

A TRUE FAMILY MAN
When Scott returns from his business trips, 

the family’s 11 Boer goats approach the 

fence to be petted. Together with his daughter 

Brynn, Scott prepares the animals to enter 

them into competitions.

the service they expected. And maybe even more.” 

It is 2 p.m. by the time Scott returns to his hotel room. 

He decides to use the extra time until his departure to 

do some paper work. Usually, he spends four to five 

days at a customer’s site before travelling back home. 

Since only minor repairs were necessary this time, 

he can rebook his flight for 6 p.m. that evening and 

get home earlier. His next on-site appointment is a 

controls upgrade the following week. Over the coming 

days, he will exchange his uniform for shorts and 

sandals, supporting the helpdesk from his home office. 

Unless his cellphone rings again.

When Scott arrives at the airport at 8 p.m., his wife is 

already waiting to take him home to Bern Township. 

During the drive, they talk about their days. The mo-

ment he enters the house, Scott grabs the package with 

repair parts in the hallway. His previous evening’s order 

arrived before him. He heads straight for the broken 

dryer: once an engineer, always an engineer.
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ART 
IN ENGINEERING

Cooling coils made from seamless steel 

run in a spiral through the condenser 

of the GEA LYOVAC™ freeze dryer.  

To preserve temperature-sensitive 

parenterals, the LYOVAC gently dehy-

drates them by lyophilization: first,  

the products are frozen. Afterward,  

the ice sublimates into gas in the 

drying chamber. The resulting water 

vapor finds its way into the condenser 

via a valve, where it gets trapped on 

the cooled coils – maintaining the 

vacuum that’s required in the drying 

chamber. The LYOVAC condenser  

can be fully cleaned and sterilized, 

and both the shelf sizes of the drying 

chamber and the position of the con-

denser are customized to user needs. 

The LYOVAC also comes with a com-

prehensive validation package.
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S
ensor technologies are revolutionizing quality man-

agement in nearly all industry sectors. And they are 

allowing food and beverage companies to take food 

safety to the next level, too. In the very near future, digital 

tools are set to replace conventional quality measurement 

methods in the lab and will even allow miniaturized labora-

tory techniques to be integrated into production lines.

Sensor technologies are manifold. They can be optics, 

acoustics or electric-based, or otherwise. For example, 

biosensors are able to detect analytes thanks to a biological 

component. Based on the findings of Nobel Prize winners 

Richard Axel and Linda Buck, who discovered that G pro-

tein-coupled receptors in the human nose are responsible 

for detecting odorants, the Aromyx EssenceChip™ consists 

of a human membrane protein array: this plastic plate is 

no larger than a postcard, with 1,536 tiny wells each containing 

one of 402 human olfactory receptors, human G protein signal 

transduction proteins, adenylyl cyclase, and adenosine triphos-

phate (ATP). When the chip is exposed to a smell, it mimics the 

human nose: odorants – small, volatile organic molecules – bind 

to their specific receptor proteins. Adenylyl cyclase is activated 

and converts ATP to the messenger substance cyclic adenosine 

monophosphate (cAMP), which interacts with a fluorescent dye. 

A laboratory plate reader measures the intensity of the fluorescent 

signal that is proportional to the degree of activation of the specific 

olfactory receptor. An algorithm converts the biochip’s results into 

a three-dimensional aromagraph: this illustrates all odorous and 

flavoring substances bound in the chip as different colored bars, 

with the height of the bars representing their concentration.

The future  
of food design
by Chris Hanson and Bill Harries, Aromyx
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For food and beverage manufacturers, the accuracy of the 

digital nose could be a quantum leap. It means they will be 

able to perfect their recipes while substituting sugar and 

fat with healthier ingredients, without affecting a product’s 

taste. Food designers can easily reduce the number of costly 

consumer tests while still ensuring that products strike the 

right note. Moreover, sensory marketing, which is already a 

big market, stands to benefit enormously and become even 

more effective. Biochips such as the Aromyx EssenceChip™ 

will allow the creation of a multi-dimensional aroma space 

similar to the RGB color system, which defines all possible 

colors by combining just the basic ones. Odor notes are then 

defined by a certain amount of odorants. In the near future, 

any taste and scent could be identified precisely and cap-

tured digitally.




