
Global cancer classification

1CSIR-NIIST, Interdisciplinary Face o CSIR © All Rights Reserved @2025

 
1. Sample collection

Plasma separation

Cancer patients

500 750 1000 1250 1500 1750

0

200

R
el

at
iv

e 
In

te
ns

ity
 (a

.u
.)

Raman Shift (cm
-1
)

Breast Lung Head and neck

0

10

20

30

40

50

60

70

80

90

Breast Head and
neck

Lung

L
D

2

Cancer type

3. Artificial Intelligence (AI)

2. Raman analysis of the sample

S
co

re
 2

Score 1

1. Sample collection

Plasma separation

Cancer patients

500 750 1000 1250 1500 1750

0

200

R
el

at
iv

e 
In

te
ns

ity
 (a

.u
.)

Raman Shift (cm
-1
)

Breast Lung Head and neck

0

10

20

30

40

50

60

70

80

90

Breast Head and
neck

Lung

L
D

2

Cancer type

3. Artificial Intelligence (AI)

2. Raman analysis of the sample

Breast   Larynx   Lung

2. SERS analysis of the samples

Larynx

 
1. Sample collection

Plasma separation

Cancer patients

500 750 1000 1250 1500 1750

0

200

R
e

la
ti

v
e
 I

n
te

n
s

it
y

 (
a

.u
.)

Raman Shift (cm
-1
)

Breast Lung Head and neck

0

10

20

30

40

50

60

70

80

90

Breast Head and
neck

Lung

L
D

2
Cancer type

3. Artificial Intelligence (AI)

2. Raman analysis of the sample

S
c
o

r
e
 2

Score 1

1. Sample collection

Plasma separation

Cancer patients

500 750 1000 1250 1500 1750

0

200

R
e

la
ti

v
e
 I

n
te

n
s

it
y

 (
a

.u
.)

Raman Shift (cm
-1
)

Breast Lung Head and neck

0

10

20

30

40

50

60

70

80

90

Breast Head and
neck

Lung
L

D
2

Cancer type

3. Artificial Intelligence (AI)

2. Raman analysis of the sample

Breast   Larynx   Lung

2. SERS analysis of the samples

Larynx

 
1. Sample collection

Plasma separation

Cancer patients

500 750 1000 1250 1500 1750

0

200

Re
la

tiv
e 

In
te

ns
ity

 (a
.u

.)

Raman Shift (cm
-1
)

Breast Lung Head and neck

0

10

20

30

40

50

60

70

80

90

Breast Head and
neck

Lung

LD
2

Cancer type

3. Artificial Intelligence (AI)

2. Raman analysis of the sample

Sc
or

e 
2

Score 1

1. Sample collection

Plasma separation

Cancer patients

500 750 1000 1250 1500 1750

0

200

Re
la

tiv
e 

In
te

ns
ity

 (a
.u

.)

Raman Shift (cm
-1
)

Breast Lung Head and neck

0

10

20

30

40

50

60

70

80

90

Breast Head and
neck

Lung

LD
2

Cancer type

3. Artificial Intelligence (AI)

2. Raman analysis of the sample

Breast   Larynx   Lung

2. SERS analysis of the samples

Larynx

Sample collection

SERS analysis

AI classification

Work flow

300 400 500 600 700

Wavelength (nm)

 Ag-loaded paper

 Blank paper

420

A
b

s
o

rb
a

n
c

e

(a) (b) (c)

(d) (e)

Substrate 
synthesis and 
characterization

500 1000 1500

0

1000

2000

3000

4000

5000

6000

7000

R
a
m

a
n

 i
n

te
n

s
it

y
 (

a
.u

.)

Raman shift (cm
-1
)

 Breast cancer

 Larynx cancer

 Lung cancer

 Control group

388
561

714 856

1003

1133

1240

1390

1451 1587

SERS spectra of respective sample categories AI classification

85%100%


	Slide 1

