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B
iom

olecules are a d
iverse range of com

p
ound

s, am
ino acid

s, p
roteins, p

ep
tid

es, nucleic 
acid

s, vitam
ins and

  ob
taining q

uality sep
arations is p

aram
ount.   FortisB

IO
® C

4 and
 C

18 
are 300Å

 op
tim

ised
 stationary p

hases p
rovid

ing im
p

roved
 selectivity, throughp

ut, sensitivity 
and

 colum
n rob

ustness for b
iom

olecules.  C
hoose C

18 for m
ore hyd

rop
hilic p

roteins and
 

C
4 for m

ore hyd
rop

hob
ic m

olecules.
C

hoose p
article size b

ased
 up

on your LC
 system

 and
 the sensitivity of analysis that you 

req
uire.

Fo
rtisB

IO
® C

18 and
 C

4 are statio
nary p

hases w
ith 

o
p

tim
ised

 p
o

re size to
 allo

w
 the efficient and

 ro
b

ust 
sep

aratio
n o

f B
io

m
o

lecules.

1.7µm
 Fo

rtisB
IO

®
  p

hases   allo
w

   ultra  hig
h p

erfo
rm

ance 
sep

aratio
n o

f p
ro

teins and
 p

ep
tid

es.



FortisB
IO

® C
18

FortisB
IO

™ C
18 is a 300Å

 m
aterial sp

ecifically op
tim

ised
 for the retention 

and
 resolution of p

ep
tid

es and
 p

roteins.  B
ased

 up
on our trad

itional silica 
and

 b
ond

ed
 technology, sharp

 p
eak shap

es, excellent analyte recovery 
and

 high sensitivity can all b
e achieved

 w
hether in analytical scale or in 

U
H

P
LC

 scale.  Im
p

rovem
ents in sensitivity and

 resolution of p
ep

tid
es, 

p
roteins, tryp

tic d
igests can all b

e gained
 w

ith the m
inim

um
 of effort

•
  300Å

 P
o

re size o
p

tim
ised

 fo
r P

ep
tid

es and
 P

ro
teins

• 1.7µm
 U

H
P

LC
 p

article size - increases sensitivity o
p

tio
ns

• S
harp

 efficient p
eak shap

es

• Fully scaleab
le 1.7µm

 - 5µm
 p

article sizes fo
r m

etho
d

 transfer

FortisBIO 
300Å 

m
aterial 

is 
available 

as 
1.7µm

  for use in UHPLC or as 5µm
 for use 

in analytical LC.  A pure silica porous particle 
and optim

um
 bonding chem

istry leads to 
fully scaleable m

ethods, reducing the tim
e 

spent in m
ethod developm

ent and QC/QA 
transfer.

–  Im
p

ro
ved

 S
caling

FortisBIO C18 provides the sam
e selectivity 

w
hichever particle size is chosen. 

How
ever in the region of 50%

 gain in peak 
sensitivity can be achieved by m

oving to 
UHPLC.      

FortisB
IO

 C
18 - FU

LLY
 S

C
A

LE
A

B
LE

FortisBIO C18 is available as 1.7µm
 particle 

size 
for 

use 
in 

UHPLC, 
this 

m
eans 

that 
sensitivity 

of 
m

ethods 
and 

resolution 
of 

com
plex m

ixtures such as tryptic digests and 
closely related peptides can be im

proved:

–  S
harp

 P
eaks

1.7µm
 FortisBIO’s sharp peak shapes provide 

a high level of resolution betw
een com

pounds.  
Efficiency of this sm

all particle and its ability 
to w

ork at high pressure m
eans that m

ethods 
can now

 be developed w
ith m

ore speed.

–  Increase S
ensitivity

If 
you 

use 
a 

sm
all 

1.7µm
 

particle 
then 

sensitivity of low
 abundance peptides w

ill be 
enhanced. 

1.7µm
 FortisB

IO
 C

18 - In
C

r
E

A
S

E
 S

E
n

S
ItIvItY

The excellent surface coverage of the C18 ligand 
on 

the 
FortisBIO 

300Å 
m

aterial 
gives 

m
ultiple 

benefits for peptide analysis:

–  Im
p

ro
ved

 P
eak S

hap
e

FortisBIO C18 is built around the sam
e bonding 

technology as our existing sm
all m

olecule C18 
hence superior peak shapes are achieved.

–  Im
p

ro
ved

 S
ensitivity

If you can im
prove peak shape then you w

ill 
im

prove 
both 

resolution 
and 

sensitivity 
of 

the 
m

ethod.
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W

)
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W
)

3. M
ET-Enkephalin (573.7)

4. LEU-Enkephalin (555.6 M
W

)
5. Angiotensin II (1046.2 M

W
)

Colum
ns: 50x2.1m

m
 5µ

A: 0.1%
 TFA

B: 0.1%
 TFA in ACN

10-40%
 B in 10m

in
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5u Vydac
® C18 

150x2.1m
m

1.7µm
 FortisBIO C18 
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m

Increase Sensitivity

by >50%
- FortisBIO C18 50x2.1m

m
 1.7µm

- FortisBIO C18 50x2.1m
m

 5µm

1. GLY-TYR (238.2M
W

)
2. VAL-TYR-VAL (379.5 M

W
)

3. M
ET-Enkephalin (573.7)

4. LEU-Enkephalin (555.6 M
W

)
5. Angiotensin II (1046.2 M

W
)

The excellent surface coverage of the C18 
ligand on the FortisBIO 300Å m

aterial gives 
m

ultiple benefits for protein analysis:

–  Im
p

ro
ved

 r
eco

very
FortisBIO C18 provides sharp peak shapes 
due to the surface coverage, this provides 
increased recovery of protein sam

ples.

–  Im
p

ro
ved

 r
ep

ro
d

ucib
ility

By 
having 

a 
controlled 

surface 
coverage 

reproducibility of the analysis is im
proved 

from
 sam

ple to sam
ple.
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Recovery 
of 

proteins 
is 

of 
param

ount 
im

portance 
to 

the 
analyst, 

FortisBIO 
C18 

ensures good peak shape, resolution and 
recovery 

of 
com

plex 
protein 

and 
peptide 

sam
ples.

If recovery of low
 abundance proteins is 

reduced then sensitivity w
ill be degraded for 

these proteins.

5µm
 FortisBIO C18 50x2.1m

m

A: 0.1%
 Form

ic acid in W
ater

B: 0.1%
 Form

ic acid in ACN
10-60%

 Gradient in 15m
ins

214nm

Im
prove R

ecovery

B
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m
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m
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4-E
thylaniline

1.58
1.30

N
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- D
im

ethylaniline
1.52

1.28

Peak 
Shapes 

are 
of 

great 
significance 

in 
analysis 

of 
biom

olecules 
since 

both 
resolution of structurally sim

ilar com
pounds 

and 
also 

sensitivity 
of 

m
olecules 

w
ill 

be 
heavily effected.

FortisBIO C18 and C4 are both m
anufactured 

to 
ensure 

that 
surface 

coverage 
is 

high, 
therefore reducing any secondary negative 
interactions w

hich could com
prom

ise peaks 
shapes.
Sm

all basic probes prove w
hether there are 

any 
secondary 

silanol 
interactions 

w
hich 

w
ould com

prom
ise peak shapes.
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The excellent surface coverage of the C18 
ligand on the FortisBIO 300Å m

aterial gives 
m

ultiple benefits for peptide analysis:

–  Im
p

ro
ved

 r
ep

ro
d

ucib
ility

FortisBIO 
C18 

is 
built 

around 
the 

sam
e 

bonding technology as our existing sm
all 

m
olecule C18 (100Å ) hence reproducibility 

is assured.  A m
ost im

portant variable

–  D
ifferent B

atches
M

ultiple batches show
 reproducible results

1. GLY-TYR (238.2M
W

)
2. VAL-TYR-VAL (379.5 M

W
)

3. M
ET-Enkephalin (573.7)

4. LEU-Enkephalin (555.6 M
W

)
5. Angiotensin II (1046.2 M

W
)

The excellent surface coverage of the C18 
ligand on the FortisBIO 300Å m

aterial gives 
m

ultiple benefits for protein analysis:

–  Im
p

ro
ved

 r
eco

very
FortisBIO C18 provides sharp peak shapes 
due 

to 
the 

surface 
coverage 

ligand, 
this 

provides 
increased 

recovery 
of 

protein 
sam

ples.

–  Im
p

ro
ved

 r
ep

ro
d

ucib
ility

By 
having 

a 
controlled 

surface 
coverage 

reproducibility of the analysis is im
proved 

from
 sam

ple to sam
ple.

•
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•
Probe 2
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FortisB
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 C
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4 vs C
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FortisB
IO

® C
4

FortisB
IO

® C
4 is a 300Å

 m
aterial sp

ecifically op
tim

ised
 for the retention 

and
 resolution of large p

ep
tid

es and
 p

roteins.  S
harp

 p
eak shap

es, 
excellent analyte recovery and

 high sensitivity can all b
e achieved

 
w

hether in analytical scale or in U
H

P
LC

 scale. The C
4 ligand

 p
rovid

es a 
high d

ensity b
ond

ing, resulting in a chem
ically stab

le, rob
ust, low

 b
leed

 
p

hase. 

•
  300Å

 P
o

re size o
p

tim
ised

 fo
r P

ep
tid

es and
 P

ro
teins

• 1.7µm
 U

H
P

LC
 p

article size - increases sensitivity o
p

tio
ns

• S
harp

 efficient p
eak shap

es

• Fully S
caleab

le 1.7µm
 - 5µm

 p
article sizes fo

r m
etho

d
 transfer

FortisB
IO

 C
4  -  C
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B
ILItY

 In
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C
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O
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D
ItIO

n
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FortisB
IO

 C
4 - A

n
g

IO
tE

n
S

In
 I

The excellent surface coverage of the C4 
ligand on the FortisBIO 300Å m

aterial gives 
m

ultiple 
benefits 

for 
peptide 

and 
protein 

analysis:

–  Im
p

ro
ved

 Lifetim
e

FortisBIO C4 has an im
proved lifetim

e over 
other C4 colum

ns.  The bonding process is 
optim

ised to increase the surface coverage 
and rem

ove secondary interactions

–  Im
p

ro
ved

 P
eak S

hap
es

Im
proved 

peak 
shapes 

occur 
due 

to 
the 

bonded phase coverage.  Resulting in sharp 
peak shapes and increased sensitivity from

 
the resulting peak height gain.

Stability study is 0.1%
 TFA : ACN gradients
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Angiotensin I is form
ed by the action of 

renin on angiotensinogen. Cleavage of the 
Leucine-Valine bond leaves a 10 am

ino-acid 
peptide.
Angiotensins 

are 
peptide 

horm
ones 

that 
cause 

vasoconstriction 
and 

a 
subsequent 

increase in blood pressure.

1.7µm
 FortisBIO C4 50x2.1m

m
pn: BIO304-020301

A: 0.1%
 form

ic acid
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 0.1%
 form

ic acid
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 B in 20m

in
Tem
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If proteins are analysed w
ith a short alkyl 

chain phase such as a C4, im
provem

ents 
w

ill often be highlighted in the separation 
achieved.  Resolution and indeed selectivity 
can both be altered by the hydrophobic and 
steric interaction difference betw

een C4 and 
long alkyl chain C18.

In this exam
ple the spacing betw

een peaks 
4-6 varies based upon the chain length of the 
stationary phase.  C4 in this case providing 
increased selectivity (α

)

As w
ith the FortisBio C18 FortisBio C4 is 

available as a 1.7µm
 or 5µm

 particle so that 
m

ethod developm
ent can be scaled betw

een 
UHPLC and analytical m

ethodologies.

Colum
ns: 50x2.1m

m
 5µ

A: 0.1%
 TFA

B: 0.1%
 TFA in ACN

10-40%
 B in 10m

in
λ - 220nm

FortisBIO C4

FortisBIO C18
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c
tiv
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  300Å
 larg

e p
o

re size fo
r P
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tid
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 P
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• r
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d

ucib
le b

o
nd

ing

• S
harp

 efficient p
eak shap

es fo
r p
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tid

e m
ap

p
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• U
H

P
LC

 co
rrect fitting
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P
O

r
E

 S
Iz

E
 - 100Å

 vs 300Å

The im
portance of pore size is critical in the 

separation of large peptides and proteins.
In ‘norm

al’ analytical sm
all m

olecule w
ork 

a 
100Å 

silica 
tem

plate 
is 

typically 
used, 

how
ever this can lead to poor resolution, 

sensitivity and recovery of biom
olecules.  

M
ore 

com
m

on 
therefore 

for 
biom

olecule 
w

ork of analytes >
2 KDa w

ould be the use of 
a 300Å silica particle.

Even w
ith this w

ider pore size Fortis 1.7µm
 

colum
ns 

w
ill 

still 
operate 

at 
the 

higher 
pressures required by UHPLC system

s.

FortisBIO C18
300Å

Fortis C18
100Å

P
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o
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o
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s
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L
o

w
 S

e
n

s
itiv
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TFA is a m
ost com

m
on buffer in bioanalysis 

due to its ion pair effects.  W
hen peptide 

m
apping 

the 
choice 

of 
m

obile 
phase 

helps 
reduce 

or 
elim

inate 
the 

charged 
functionalities of the peptides so they retain 
on the hydrophobic surface.

TFA usually provides the best chrom
atography 

because as an acid it protonates carboxyl 
groups 

w
hilst 

its 
ability 

as 
an 

ion-pair 
reagent neutralises positively charged basic 
functions.

The 
analyst 

has 
to 

take 
care 

that 
the 

concentration of TFA does not com
prom

ise 
M

S 
detection, 

as 
it 

m
ay 

cause 
ion 

suppression 
in 

electrospray 
M

S. 
 

Choice 
of 

buffer 
concentration 

w
ill 

therefore 
be 

a 
com

prom
ise 

betw
een 

resolution, 
peak 

shapes and sensitivity in UV and M
S.
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1-2m
m

 V
oid

N
o V

oid - P
erfect Fit

UHPLC colum
n fitting is of crucial im

portance, 
since the addition of the sm

allest “dead” 
or void volum

e to these new
 low

 volum
e 

UHPLC system
s w

ill severely im
pact upon the 

perform
ance of the colum

n.  Even the sm
allest 

1m
m

 void produced from
 fitting the colum

n 
can lead to a sharp decrease in efficiency and 
peak shape from

 w
hat should be achieved.  

- A
d

justab
le fitting

s 
Stainless 

steel 
fittings 

have 
been 

w
idely 

adapted due to the high pressures involved, 
how

ever if the ferrule is also stainless steel 
and 

im
m

ovable 
once 

in 
place 

then 
this 

can create a void w
hen sw

itching betw
een 

different m
anufacturers colum

ns.

A
 

fully 
ad

justab
le 

U
H

P
LC

 
fitting

 
sho

uld
 alw

ays b
e ad

ap
ted

 in o
rd

er 
to

 
ensure 

that 
the 

fitting
 

o
f 

the 
co

lum
n is p

erfect every sing
le tim

e 
reg

ard
less o

f U
H

P
LC

 hard
w

are.   



Fortis H
2o - A

m
In

O
 A

C
ID

S

FortisB
IO
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18 - In

S
U

LIn

Minutes
0.00

2.00
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6.00
8.00

10.00
12.00

14.00
16.00

18.00
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22.00
24.00

26.00
28.00

30.00

Am
ino 

acids 
play 

a 
fundam

ental 
role 

in 
bioanalysis.
Having m

any functions in m
etabolism

 critical 
to life and seen as the building blocks of 
proteins.  Linear chains of am

ino acids can 
be form

ed in m
any sequences to produce a 

variety of proteins.

HPLC analysis is m
ade challenging by the 

diversity of the various analytes involved.  A 
variety of hydrophobicities and functionality, 
basic, acidic and neutral.  The am

ine and 
carboxylic functional groups present allow

 
the 

am
ino 

acid 
to 

have 
am

phiprotic 
or 

zw
itterionic properties, either the carboxylic 

acid or the anim
o group being charged.

Fortis H2o show
s the ability to retain and 

resolve all of the am
ino acids essential to 

hum
ans.  

For sm
all m

olecules such as am
ino acids 

a 100Å m
aterial such as the Fortis H2o is 

com
plim

entary to the FortisBIO colum
ns. 

Insulin is a horm
one w

hich is central to 
regulating carbohydrate and fat m

etabolism
 

in the body.  
Hum

an 
Insulin 

is 
a 

peptide 
horm

one 
com

prising of 51 am
ino acids  and has a 

m
olecular w

eight of 5808Da.

Insulin is produced and stored in the body as 
a hexam

er (a unit of six insulin m
olecules) 

w
hilst the active form

 is the m
onom

er.

Insulin  =
 (m

w
 5808Da)

1.7µm
 FortisBIO C4 50x2.1m

m

A: 0.1%
 TFA in W

ater
B: 0.1%

 TFA in ACN
5-70%

 B in 25m
in

210nm

1.7µm
 Fortis

™ H2o

M
inutes

     0 
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                       24
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A
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O
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Epiderm
al Grow

th Factor is a grow
th factor 

that 
stim

ulates 
cell 

grow
th, 

proliferation 
and differentiation by binding to its receptor 
EGFR.  Hum

an EGF is a 6045Da protein 
w

ith 53 am
ino acid residues. FortisBIO C18 

ensures good peak shape, resolution and 
recovery of large com

plex proteins.

Hum
an Grow

th Factor (m
w

 =
 6045Da)

1.7µm
 FortisBIO C18 50x2.1m

m

A: 0.1%
 TFA in W

ater
B: 0.1%

 TFA in ACN
10-50%

 Gradient in 45m
ins

214nm

1.7µ FortisBIO C18
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1.7µm
 FortisBIO C18

A
: 0.1%

 TFA
 in W

ater
     B

: 0.1%
 TFA

 in A
C

N
     Tim

e  
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        0                        5
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     λ - 214nm
     Tem

p - 25
oC

A
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A
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Insulin Hexam
er



1.7µm
 U

H
P

LC
 p

art num
b

ers

5µm
 p

art num
b

ers

C
ap

illaries

1.7µm
 Fo

rtisB
IO

 C
18

C
olum

n Length

20
30

50
100

150

2.1
BIO318-020101

BIO318-020201
BIO318-020301

BIO318-020501
BIO318-020701

C
o

lum
n D

iam
eter

3.0
-

BIO318-030201
BIO318-030301

BIO318-030501
-

4.6
-

BIO318-050201
BIO318-050301

BIO318-050501
-

5µm
 Fo

rtisB
IO

 C
18

C
olum

n Length

20
30

50
100

150
250

2.1
BIO318-020105

BIO318-020205
BIO318-020305

BIO318-020505
BIO318-020705

-

C
o

lum
n D

iam
eter

3.0
-

BIO318-030205
BIO318-030305

BIO318-030505
BIO318-030705

-

4.6
-

BIO318-050205
BIO318-050305

BIO318-050505
BIO318-050705

BIO318-050905

Fo
rtisB

IO
 C

4

50
100

150
250

C
o

lum
n D

iam
eter

75µm
C075-050-xx-BIO304

C075-100-xx-BIO304
C075-150-xx-BIO304

C075-250-xx-BIO304

200µm
C200-050-xx-BIO304

C200-100-xx-BIO304
C200-150-xx-BIO304

C200-250-xx-BIO304

1.7µm
 Fo

rtisB
IO

 C
4

C
olum

n Length

20
30

50
100

150

2.1
BIO304-020101

BIO304-020201
BIO304-020301

BIO304-020501
BIO304-020701

C
o

lum
n D

iam
eter

3.0
-

BIO304-030201
BIO304-030301

BIO304-030501
-

4.6
-

BIO304-050201
BIO304-050301

BIO304-050501
-

5µm
 Fo

rtisB
IO

 C
4

C
olum

n Length

20
30

50
100

150
250

2.1
BIO304-020105

BIO304-020205
BIO304-020305

BIO304-020505
BIO304-020705

-

C
o

lum
n D

iam
eter

3.0
-

BIO304-030205
BIO304-030305

BIO304-030505
BIO304-030705

-

4.6
-

BIO304-050205
BIO304-050305

BIO304-050505
BIO304-050705

BIO304-050905

U
H

P
LC

 Fittings
–  P

erfect fit every tim
e

–  n
o

 d
ead

 vo
lum

e
– n

o
 to

o
ls req

uired
–  C

hang
e o

ver tim
e seco

nd
s no

t m
inutes

Fortis UHPLC fittings are designed to offer the perfect fit for all UHPLC colum
ns.  Quickly change the ferrule 

depth to adapt to any colum
n.  Hand-tight fitting requires no tools.  Fitting is ideal for 1.7µm

 Fortis UHPLC 
colum

ns as they are m
anufactured to w

ithstand 20,000psi.

U
H

P
LC

 S
am

p
le Filter

–  Lo
w

 vo
lum

e in-line filter fo
r all U

H
P

LC
 co

lum
ns

–  n
o

 b
ackp

ressure increase
–  Increase lifetim

e o
f U

H
P

LC
 co

lum
ns

–  C
hang

e o
ver tim

e seco
nd

s no
t m

inutes

B
IO

 C
o

lum
n C

are
•

  E
ach Fo

rtisB
IO

® co
lum

n is ship
p

ed
 w

ith its o
w

n test certificate

• P
lease co

nfirm
 the co

lum
n p

erfo
rm

ance o
n yo

ur system

• Fo
rtisB

IO
 w

ill o
p

erate b
etw

een p
H

 2-9

• O
p

erate up
to

 90
oC

• 1.7µm
 is p

ressure rated
 to

 1000b
ar

FortisB
IO

® colum
ns are stab

le b
etw

een p
H

 2 to 9 and
 can b

e used
 w

ith all com
m

on reversed
 p

hase m
ob

ile p
hase 

solvents, A
cetonitrile, M

eO
H

, W
ater as w

ell as com
m

on b
uffers, Form

ic acid
, TFA

, A
cetic acid

, A
m

m
onium

 acetate.
They w

ill op
erate  at elevated

 tem
p

eratures to aid
 the sep

aration up
to 90

oC
.

N
B

: M
ost colum

ns w
ill have a red

uced
 lifetim

e if op
erated

 at extrem
es of tem

p
erature, p

ressure and
 p

H
.  Try and

 avoid
 

excessive use or increased
 com

b
inations of tem

p
erature and

 p
H

.

5µ FortisB
IO

 colum
ns w

ill safely op
erate up

to 600b
ar (8940 p

si), w
hilst 1.7µm

 FortisB
IO

 U
H

P
LC

 colum
ns w

ill op
erate 

up
to 1000b

ar (15,000p
si)

A
ll colum

ns should
 b

e installed
 to m

inim
ise d

ead
-volum

e, this is esp
ecially im

p
ortant in U

H
P

LC
 op

erating system
s.  

U
se a U

H
P

LC
 fitting d

esigned
 to hand

le the increased
 p

ressures w
hilst p

rovid
ing a flexib

le connection to m
inim

ise any 
extra volum

e, such as Fortis U
H

P
FIT-2.

For further technical assistance or ap
p

lications contact:

technicalsup
p

ort@
fortis-technologies.com

O
perating C

onditions

U
H

P
LC

 In-line Filters

UHPSAV2
UHPLC In-line filter pk 2

UHPSAV4
UHPLC In-line filter pk 4

 
 

 
 

 
 

U
H

P
LC

 Fittings

UHPFIT-2
UHPLC Fitting pk 2

UHPFIT-4
UHPLC Fitting pk 4

 
 

 
 

 
 

Fo
rtisB

IO
 C

18

50
100

150
250

C
o

lum
n D

iam
eter

75µm
C075-050-xx-BIO318

C075-100-xx-BIO318
C075-150-xx-BIO318

C075-250-xx-BIO318

200µm
C200-050-xx-BIO318

C200-100-xx-BIO318
C200-150-xx-BIO318

C200-250-xx-BIO318

* Replace xx w
ith 01 for 1.7µm

 particles and 05 for 5µm
 particles
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