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Kaolins and Health: 
From First Grade to First Aid

INTRODUCTION 
Anthropologist Berthold Laufer (1930) introduced his 
research on the medicinal uses of clays with the observation 
that “Earths used as medicines…are almost without exception 
fi ne, fat and usually ferruginous clays.” Clays are certainly fi ne 
in texture (<2 µm particles); smectites and many mixed-
layer clays may be called fat, due to their ability to swell 
when hydrated (FIG. 1); and iron is a common substituent in 
clay minerals and plays a central role in human health. So 
it makes sense, perhaps, that humans looking for a natural 
substance to aid their well-being might seek these charac-
teristics in clays used medicinally.

Because of their ubiquity, clay minerals have a long history 
intertwined with matters of human health (Reinbacher 
2003). Medicinal uses of clays were recorded in  antiquity 
by Greek philosopher Aristotle (4th century BC), by Pliny 
the Elder and Dioscorides (1st century AD), and in the 
writings of Galen of Pergamon (2nd century AD). The 
latter was an infl uential Roman doctor, whose visit to the 
Greek island of Lemnos did much to publicize the use 
of “Lemnian earth.” The material was made into small 
stamped clay troches (FIG. 2) and used as a remedy for 
a variety of ailments and poisons. The practice resurged 
in the medieval period with the availability from various 
localities of terra sigillata, literally “signed earth,” a measure 
to assure the authenticity of sources of medicinal clay. 

The health benefi ts of clays have been documented on all 
continents (Laufer 1930). Most fascinating is geophagy, 
the eating of clays by man and animals. Indeed, kaolin-
itic clays recovered from the Kalambo Falls prehistoric site 

in Zambia provide evidence that 
Homo habilis practiced geophagy 
over 2 million years ago; and 
this behavior remains widespread 
across the world today (Young 
2011). Medicinal uses of clays 
have evolved from the common 
consumption in “fi rst grade” to 
pharmaceutical uses in “fi rst aid,” 
and now go beyond, to antibacte-
rial applications and as vehicles 
for drug delivery and cancer treat-
ment. Here we review this evolving 
interface between kaolins and 
human health.

CLAY INGESTION

Geophagy 
Historically, geophagy has often been viewed from outside 
with distain, but in some cultures it is strongly linked to 
religion and healing beliefs (Ferrell 2008). Demographically, 
geophagy is consistently most prevalent among pregnant 
women and children. Geophagy is typically associated 
with a craving, and practitioners are highly selective when 
choosing the earths they consume. 

From a health perspective, geophagy may have both 
positive and negative outcomes (Wilson 2003; Ferrell 
2008; Young 2011). Its potential as a vector for heavy metal 
ingestion (e.g. some kaolins contain Pb, Cd, Hg, and As; 
Bonglaisin et al. 2011) or as a cause of infection due to 
soil geohelminths (intestinal parasites) are examples of 
negative effects. The typical quantity eaten is ~30 g and, 
given the absorbent nature of some clays, its consumption 
may give a feeling of satiety. Indeed, it has been suggested 
that hunger may motivate geophagy, but there is little 
evidence to support this. On the contrary, the widespread 
occurrence of geophagy among animals suggests that there 
may be an adaptive benefi t. 

The two most common hypotheses for the consumption of 
clays are that they (1) are a source of micronutrients and (2) 
offer protective effects against pathogens and toxins. Some 
researchers report a correlation between clay consumption 
by animals and craving for nutrients (e.g. salt, Fe, Ca), 
and it is well known (Wilson 2003) that many subsistence 
cultures add clay minerals to foods where dietary staples 
are toxic (e.g. acorns, tubers, some fruits). Geophagy may 
provide a dietary supplement for Fe, Zn, Ca, and micro-
nutrients (Young 2011). An association between anemia 
and geophagy has been recognized since Roman times. 
However, geophagy does not appear to correlate with life 
cycle nutritional needs, and nutrient supplementation 
does not cause geophagy to cease. Furthermore, the low 
bioavailability (ease of absorption) of  micronutrients in 

 The use of kaolins in health has its origins in prehistoric times. Humans 
and other animals consume kaolin for gastrointestinal ailments, diges-
tive enhancement, and possibly nutritional supplementation. Kaolins 

are effective as hemostatic wound dressings, because they can clot blood from 
traumatic injury, with little damage to tissue. Various forms of kaolin have 
been shown to be antibacterial, and increasingly kaolins are being utilized 
in drug delivery. While nanoparticles of kaolin can have deleterious effects 
on human tissues, modern understanding of the mineralogy of kaolins and 
their interactions with human cells allows many health applications, reaching 
far beyond the prehistoric “fi rst aid” uses.
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most geophagic earths makes it unlikely that they function 
as dietary sources. In fact the clays may adsorb and bind 
nutrients, making them less available to the body (Young 
2011). Compared to normal food, many clay minerals are 
very rich in total Fe, but this does not mean that the Fe is 
bioavailable (Seim et al. 2013). Few studies have focused 
on the bioavailability of nutrients and toxins in clay 
minerals as they pass through the low-pH environment 
of the stomach (pH <2) to the small intestine (pH ~6.8). 
This is where mineral structure (Detellier and Schoonheydt 
2014 this issue), composition, solubility, cation-exchange 
capacity, and surface-energy studies must be combined 
with clinical research. According to Young (2011), protec-
tion and detoxifi cation is perhaps the most plausible 
hypothesis to explain geophagy. Indeed, from a mineral-
ogical and geochemical point of view, it is clear that the 
composition of clays consumed is quite diverse (Wilson 
2003; Ferrell 2008).

Gastrointestinal Medicine 
Dr. Julius Stumpf (1865–1932) pioneered the modern use 
of clays via his Bolus alba (FIG. 2) treatment for gastro-
intestinal disorders, most famously for the treatment 
of cholera. Stumpf’s extraordinary journey of medical 
discovery began with his observation of the preservation 
effects of clay on exhumed cadavers (Reinbacher 2003). 
Rather than any direct bactericidal effects, the action of 
kaolin in the gut has been related mainly to its ability to 
adsorb toxins, thus preventing their transmission to the 
patient, and to mechanical effects such as enclosing and 
carrying bacteria through the gut (FIG. 3) and forming an 
adherent coating on the walls of the bowel, like a “fi lter 
bed.” Kaolins taken orally may interact with the digestive 
tract, coating the epithelial cells lining the small intestine 
villi and mixing with and modifying the physical and 
chemical properties of the gastrointestinal mucus layer. 

Notably, the morphology of the kaolin (platy, tubular, or 
spherical; FIG. 3) will affect the surface interaction between 
the clay and cells. The clay’s high surface attraction to cell 
walls can provide a physical barrier for toxins, and the 
kaolin may bind bacteria or viruses (Lipson and Stotzky 
1983) and absorb excess water for effi cient removal from 
the digestive tract. The surface area of the kaolin crystal-
lites is several orders of magnitude greater than the surface 
area of the villi; therefore, the mineral surface chemistry, 
in particular the exchangeable ions of the clays, can act as 
a source or a sink for both nutrients and toxic compounds. 

As well as demonstrating that the clay mineral attapulgite 
(palygorskite) was more effective than kaolinite for the 
adsorption of alkaloids, bacteria, and toxins, Barr and 
Arnista (1957) found that halloysite was up to fi ve times 
more adsorbent than kaolinite for alkaloid and toxin adsorp-
tion. This is interesting in the context of animal geophagy 
since there is a suggestion that halloysite is a “favored” clay. 
In the southeastern United States, Georgia has long been 
hailed as the primary producer of kaolin, producing >60% 
of the world’s most pure kaolinite (Kogel 2014 this issue); 
it is locally known as “down home Georgia white-dirt” 
or by the misnomer “chalk.” Kaolinite was originally the 
active ingredient in Kaopectate™, and it was shown to be 
mineralogically similar to “eko,” a Nigerian clay sold for 
indigestion (Vermeer and Ferrell 1985). More highly adsor-
bent, attapulgite replaced kaolinite in Kaopectate but was 
in turn abandoned in 2003 in favor of synthetic bismuth 
subsalicylate (www.drugtopics.com). These modern uses 
of clay are in effect extensions of the use of terra sigillata 
in ancient pharmacopeia as an antidote to poisons and a 
treatment of disorders of the gastrointestinal tract. The 
composition of the famed and ceremoniously extracted 
Lemnian earth remains unknown, but it is reasoned to 
have contained a signifi cant amount of kaolin (Hall and 
Photos-Jones 2008). The related ancient clay from the 
island of Samos is also thought to have been a compact 
form of kaolin, and four of the seven troches of terra sigil-
lata preserved in the Hans Sloane collection in the British 
Museum are kaolins (Robertson 1996).

ANTIBACTERIAL CLAYS 
The attraction of the kaolin surface to microbes and human 
cells is the basis for its use in many health applications 
(Cygan and Tazaki 2014 this issue). Antimicrobial clays—
clays that kill human pathogens on contact—have been 
identifi ed from hydrothermal clay deposits (Morrison et 
al. 2013). In these clays, redox-sensitive transition metals 

FIGURE 1 Examples of fi ne, fat, and ferruginous hydrated clays; 
<2 µm fraction, equal clay:water ratios. 

PHOTO: STAN WILLIAMS, ASU

FIGURE 2 (LEFT) Troche of ancient terra Lemnia (diameter 
15 mm), showing Philoctetes, leader of the Greek fl eet 

that sailed against Troy, bitten by a snake on Lemnos and cured by 
the application of Lemnian clay. PHARMAZIE-HISTORISCHES MUSEUM DER 
UNIVERSITÄT BASEL, SWITZERLAND, COURTESY OF CORINNE EICHENBERGER. (RIGHT) 
The modern equivalent, Bolus alba, in powder form, was pioneered 
by Dr. Julius Stumpf. 

FIGURE 3 Geophagic clays are commonly kaolins with various 
morphologies (left to right: platy, tubular, spherical; 

white boxes indicate variable scale) and absorbent capabilities. In 
the small intestine they bind to endothelial cells, thus (1) reduce 
permeability of toxins across membranes, (2) bind pathogens 
directly, and (3) absorb excess water. The image on the lower right 
shows the comparative scale of villi (www.science photo library). 
CARTOON MODIFIED FROM YOUNG (2011)
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appear to play a role in the bactericidal action. Recently, 
a lacustrine deposit from the Colombian Amazon basin 
has been shown to be antibacterial against E. coli and B. 
subtilis. This clay primarily contains kaolin (kaolinite, 30%; 
halloysite, 16%), along with smectite (31%), quartz (16%), 
and muscovite (7%). Compared to a nearly pure kaolinite 
standard (API #5), which has no effect on bacterial growth, 
the Amazon clay reduces the viability of the Gram-negative 
and Gram-positive bacteria tested by 3–5 orders of magni-
tude. Any of the minerals in this deposit may be ultimately 
responsible for the bacterial reduction, but it is clearly the 
geochemistry of the clay, in particular the surface energy 
and exchangeable cations, that is key to the bactericidal 
process. Notably, the aqueous leachate of this clay (50 mg 
clay / ml water), equilibrated over 24 hours, reaches pH 
~4 but is not bactericidal; nor is the clay bactericidal after 
it has undergone cation exchange. The K-exchange either 
removes cations involved in the bactericide or changes the 
surface charge of the clays, affecting their interaction with 
cell walls. Certainly, a physical attraction of clays to the 
cell wall could cause suffocation or prevent nutrient intake. 
However the zeta potential (a measure of the degree of 
repulsion or attraction between particles in a colloid) of 
the Amazon clay and bacteria indicates no physical attrac-
tion. Transmission electron microscopy images show a 
few random clay particles adhering to the cell walls and 
intracellular Al3+ and Si4+ (S. C. Londoño, pers. comm.). 
Aluminum toxicity to cell membranes is possible, and 
nanoparticulate kaolins clearly cause lipid peroxidation 
and metabolic distress (Cervini-Silva et al. 2013).

PELOTHERAPY AND TRANSDERMAL 
TRANSFER
Pelotherapy is the therapeutic use of peloids, or muds, 
which are usually applied in baths with water of various 
compositions at temperatures approaching 45–50 °C 
(Tateo et al. 2009). The therapeutic effect may be from 
the thermal treatment, water chemistry (saline), and clay 
properties. Kaolin and smectite are most commonly used 
in pelotherapy, and are mixed with waters of various 
salinities and additives in a process referred to as “matura-
tion.” Maturation is a period of time (months) that allows 
chemical equilibration between the clay and water. The 
mud is then applied topically, most commonly in spas for 
periods of normally 20–30 minutes. The medicinal effects 
have been studied extensively and were recently reviewed 
(Tateo et al. 2009) with reported evidence that chemical 
exchange through the skin is mostly effective for osteoar-
thritis. The major elements identifi ed in the transdermal 
delivery from spa muds were Na, K, Ca, Mg, P, S, and Cl, 
as well as trace elements of unknown health effect.

In addition to the transfer of elements through the skin, 
the transdermal delivery of nanoparticles has been a recent 
focus (Buzea et al. 2007), and kaolins in certain soils may 
take this route. Thus entry into the dermis through the 
skin on the soles of the feet and translocation of soil 
particles within the lymphatic system are identifi ed as 
the primary pathogenic events in the disease known as 
podoconiosis (podos, of the foot; konion, dust) (Price 1990), 
and a shared etiology is suggested for endemic Karposi 
sarcoma. Both are noncommunicable diseases of barefoot 
agriculturalists working fertile, clay-rich soils formed on 
volcanic parent materials. During the barefoot cultivation 
of wet soil, nanometric clay particles enter the dermis via 
sweat ducts, possibly aided by microtrauma from larger 
abrasive silt. Biopsies have demonstrated the presence of 
soil particles, many up to 0.1–0.2 µm in size, in tissues and 
phagosomes, in the feet and in the femoral lymph nodes 
of barefoot people in areas where the disease is endemic. 
Electron microprobe analysis indicates that the particles 
are composed of Si, Al, and Fe. In the absence of biological 

systems for metabolizing silica, the residues of kaolinite 
particles accumulate in the tissues following differential 
dissolution of the alumina at the acidic pH of hydrolytic 
enzymes in the phago-lysosome. The accumulation results 
in chronic lymphatic irritation, infl ammation, fi brosis, and 
collagenosis, causing an obstructive lymphopathy by inter-
ruption of the normal peristalsis of the lymphatic vessels, 
the malfunction clinically expressed as lymphedema and 
”elephantiasis.” The usually red or brown soils in such areas 
have long been recognized as rich in kaolinite and iron 
oxides, and recent analysis suggests that ultrafi ne mixed-
layer kaolinite–smectites and paracrystalline allophanes 
are common components of these soils. The nanometric 
size of the clay components may explain their propen-
sity to penetrate the dermis and further translocate in the 
lymphatic system.

HEMOSTATIC WOUND DRESSINGS
The use of clays as wound dressings dates back to the work 
of surgeon Dr. Addinell Hewson (1828–1889) in the USA 
and of Dr. Julius Stumpf in Germany (Reinbacher 2003), but 
their work was not widely accepted at the time. In the last 
decade, however, interest has been rekindled and various 
clays, including kaolinite, have been applied as hemostatic 
wound dressings, primarily in the treatment of soldiers 
wounded in battle. It is estimated that >80% of casualties 
in the Iraq and Afghanistan wars died from hemorrhage 
(Lawton et al. 2009). Commercially, zeolite, smectite, and 
kaolin are sold as absorbents and to promote clotting of 
bleeding arteries. When dry zeolite is hydrated, it produces 
enough heat (~100 °C) to cauterize blood vessels (Baker et 
al. 2007), but unfortunately it causes severe damage to 
vascular tissue, requiring post-trauma grafting. The use of 
smectite on wounds has also proven problematic as it can 
cause severe endothelial injury, massive thrombosis (lung, 
brain), and occlusion of the injured blood vessels (Lawton 
et al. 2009). Among the natural clays tested in hemostatic 
wound dressings (FIG. 4), kaolinite closely matches the 
clotting time (~2 minutes) of the dry, exothermic zeolite 
and is faster than the hydrated zeolite, montmorillonite, 
saponite, and hydrotalcite samples tested (Baker et al. 
2007). The surface charge of kaolinite, which is negative at 
the pH of blood and human plasma, is positively  correlated 
with its blood-clotting potential. Kaolinite applied to sterile 

FIGURE 4 Examples of clays used in hemostatic wound healing 
and their effectiveness. DH= dehydrated. Mont. = 

montmorillonite. FROM BAKER ET AL. (2007), REPRINTED WITH PERMISSION
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gauze (10% of total weight) was shown to be most effective 
at stopping bleeding and presented least diffi culty during 
later debridement (removal of unwanted tissue). 

CYTOTOXICITY
Clays may enter the body by respiration, ingestion, or 
transmission through the skin, and once in contact with 
cells, interactions are likely to be complex. Early studies 
of the cytotoxicity of kaolin towards various cell lines 
were driven by a desire to understand the pulmonary 
effects of kaolin inhaled into the lungs. Jaurand and 
Pairon (1990) reviewed ~30 studies on red blood cells and 
macrophages, and they concluded that kaolinite particles 
showed a variety of membrane interactions and metabolic 
impairments. Differences in cytotoxicity may be related 
to different origins of kaolins, including natural varia-
tion in size, surface properties, and coatings. Ghio et al. 
(1990) demonstrated that a kaolinite from Georgia was 
an extremely potent Fenton catalyst in the production 
of hydroxyl radicals from hydrogen peroxide, causing 
hemolysis. They further demonstrated that hemolysis was 
inhibited by iron chelators, and implicated Fe3+ present 
as an adsorption complex on the surface of the kaolin 
as the Fenton catalyst. In this context it should be noted 
that Fe3+ is a common though minor structural component 
of many kaolins, especially the more disordered kaolin-
ites and particularly many of those formed in soils by 
pedogenic processes. Oxidative stresses appear to be one 
of the main cytotoxic effects of clay particles, and it is 
relevant that the ability of Fe in smectites to induce oxida-
tive degradation of lipids has been documented (Morrison 
et al. 2013). The effects of various halloysites along with 
observed differences in cytoxicity assays have been related 
to the availability of surface reactive sites on halloysites, 
dependent on marked differences in specifi c surface area 
among specimens (Cervini-Silva et al. 2013). Variation 
within and among different halloysite deposits may be a 
signifi cant factor in their suitability for specifi c medicinal 
applications and performance.

CARRIERS FOR DRUGS 
Due to their adsorption and surface interactions, clays 
have a long history of use as coatings or carriers for drugs. 
Patterns of drug release by desorption and pharmacolog-
ical action in the gastrointestinal tract may be affected by 
changes in pH, ionic strength, or dilution, and therefore 
careful analysis of both the clay mineral and the drug 
is required to evaluate their interaction (White and Hem 
1983). Most recent attention has focused on the use of 
nanotubular halloysite for controlled release of high drug 
loadings, 10–15% being typical. Halloysite may entrap 
molecules in various ways, including adsorption to the 
external and internal walls of the tubes, intercalation 
into the interlayer, and most particularly, loading into 
the central tubular pore or “lumen,” sometimes accompa-
nied by condensation or crystallization. Halloysites have 
similar morphology to, but larger lumen than, carbon 
nanotubes, which, besides being prohibitively expensive 
for most pharmaceutical applications, have shown evidence 
for toxic effects (Buzea et al. 2007).

Compared to planar kaolinites, tubular halloysites have 
much higher surface areas and therefore signifi cantly 
greater potential for binding, especially of cationic drugs. 
In addition, halloysite is amenable to many processing steps 
to further modify drug release. Poorly soluble drugs may 
be loaded from nonaqueous phases, and the variable and 
different surface-charge characteristics of the outer silanol 
and inner aluminol halloysite surfaces (see Detellier and 
Schoonheydt 2014 for structure) may be manipulated by 
controlling pH to optimize loading. Most drug molecules 

are too large to enter the halloysite interlayer space, but 
edge-exposed hydrated interlayer sites may infl uence 
the binding and release of many compounds via surface 
functional groups present on the drug molecules. In 
contrast, even larger molecules like proteins may enter the 
lumen. Smaller enzymes may also be encapsulated to shield 
them from degrading proteolytic macromolecular agents, 
hence maintaining biocatalytic functionality for a longer 
time. Depending on binding and the specifi c architecture, 
extended drug-release rates of hours to days have been 
obtained (Veerabadran et al. 2009). 

Other applications include targeted delivery (FIG. 5) of highly 
reactive compounds—such as Resveratrol, a polyphenol 
known for having antioxidant properties— that inhibit 
growth of malignant cancer cells; without encapsulation, 
these compounds would be rapidly metabolized (Vergaro 
et al. 2012). Even more remarkable are emerging appli-
cations of halloysite as a carrier for gene-therapy drugs, 
whereby functionalized halloysite tubes are used as vectors 
for drug delivery, via endocytosis (halloysite nanotubes are 
enveloped by the cell), enhancing antitumor activity (Shi 
et al. 2011). Procedures for the collection and treatment 
of circulating tumor cells from blood using halloysite as 
a substrate are also in development. Captured cancer cells 
remain viable, which allows testing for the effectiveness of 
different therapies, but the arrangement may also be used 
more directly for targeted delivery of therapeutic drugs 
(Hughes and King 2010).

CONCLUSIONS
Kaolins have been used in the most ancient medicinal 
practices because of their fi ne particle size, making them 
palatable, and their absorptive properties, which can 
alleviate nausea and indigestion by coating the stomach 
and small intestine. Kaolins can buffer the gastrointestinal 
pH and absorb toxins, bacteria, and viruses. Where nutri-
ents (e.g. Ca, Mg, Fe) are bioavailable on exchangeable sites 
or in soluble phases, kaolins may contribute to human 
and animal nutrition. Kaolins are used for hemostatic 
wound dressings because their surfaces are adsorbent 
and promote blood clotting. Tubular halloysite has been 
used as a template for layer-by-layer assembly of drugs, 

Researchers who study kaolin consumption by 
animals have long known that rats are ubiquitous 
consumers of clay because of their opportunistic 
diet and common ingestion of toxins. Rats are 
not capable of emesis (vomiting), but eat kaolin 
to alleviate stomach distress. Rats have been used 
to study the emetogenic effects of cancer drugs 
because the amount of kaolin that rats eat is 
proportional to the severity of nausea induced 
by cancer treatments. 
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for  time-released drug delivery, and for the capture and 
targeted treatment of cancer cells. Finally, kaolins and 
other clays can be antibacterial when they act as reser-
voirs of exchangeable elements that are toxic to human 
pathogens. 

Understanding the mechanisms by which clays deliver 
antibacterial components and catalyze reactions that lead 
to bactericide may be important in producing new antibac-
terial agents to fi ght drug-resistant bacteria. Caution is 
warranted when using any natural mineral for health appli-
cations because, like a Trojan horse, the delivery method 
may be a gift or an enemy and the complex interactions 
that occur between cells and clays are just beginning to 
be understood. Toxins may be adsorbed on clay, as well 
as nutrients. Clays can be nanoparticles that may pass 
through human membranes and lodge in tissues (lung, 
brain, lymphatics) where damage may occur. Inhalation of 
kaolin is not as toxic as silica, but cases of fi brosis have been 
associated with long-term exposure. As with any substance, 
the signifi cant factor controlling whether kaolin acts as a 
nutrient or a toxin is the dose, whether eaten in fi rst grade 
or used in fi rst aid.
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FIGURE 5 (TOP) Confocal laser 
scanning image of 

halloysite nanotubes (HNTs) inside 
a cervical cancer cell (HeLa). 
Green fl uorescence shows HNTs 
surrounding the blue-stained 
HeLa nucleus. FROM VERGARO ET AL. 
(2012), REPRINTED WITH PERMISSION. 
(BOTTOM) Cartoon showing 
the internalization and typical 
 dimensions of HNTs.



 from the leader in fl uoropolymer manufacturing 

Savillex Corporation 
has been proudly 
serving the 
geochemistry 
community for over 35 
years. 
Our fl uoropolymer 
labware products are 
used throughout the 

world for sample digestion, separations, storage and 
many other applications. We understand the unique 
needs of geochemists and now our new line up of 
ICP-OES and ICP-MS sample introduction products 
combine the highest performance and the lowest metal 
background with the ruggedness and reproducibility 
required for routine analysis. 

All of our ICP sample introduction products are 
designed, molded and tested in house, using only the 
highest purity grade PFA resins.

For technical notes, videos and to fi nd your local 
Savillex distributor, visit www.savillex.com. 

Savillex Corporation   
Phone: 952.935.4100  |  Fax: 952.936.2292    
Email: info@Savillex.com  |  www.savillex.com

Nebulizers – C-Flow 

• C-Flow microconcentric PFA 
nebulizer range with the narrowest 
uptake rate specifi cation

• New C-Flow 35 with uptake rate of 
35uL/min +/-7uL/min 

• C-Flow range for desolvators – 
standard fi tment on the CETAC 
Aridus II

• C-Flow 700d with removable 
uptake line for high solids applica-
tions – up to 25% TDS

• All C-Flows can be backfl ushed 
without tools

Inert Kits

• PFA kits with Scott type chamber 
• True double pass design gives 

lower RSDs
• O-ring free end cap
• Platinum or sapphire injectors
• Available for Agilent 

7500/7700/8800 and Thermo 
 Element 2/Neptune

•  Lowest metal background

•  Highest seal integrity

“Geochemistry would 
not be where it is 

today if it were not for 
Savillex Corporation.”

– Dr. Mike Cheatham, 
Syracuse University




