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Brief description of the patent (Abstract): 
(1-2 sentences) 
 
This	 product	 development	 technology	 employs	 a	 combined	 approach	 to	
design	 a	 cost-effec:ve,	 indigenous,	 non-toxic,	 an:-microbial,	 eco-friendly	
product.	 It	 represents	 a	 translatable	 approach	 for	 developing	 a	 skin	
subs:tute	for	medical	applica:ons 
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Graphical abstract: 
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Novelty of the invention: 
	
Phyto-nano	 composites	 were	 merged	 with	 na:ve	 collagen	 from	 marine	
waste	 to	 create	 wound	 treatment	 scaffolds/dressings.	 We	 u:lize	 Punica	
granatum	 peel	 extract	 to	 produce	 phytochemical	 capped	 silver	
nanopar:cles,	 enhancing	 wound	 healing.	 These	 nanopar:cles	 are	
seamlessly	 integrated	 into	 collagen	 scaffolds,	 offering	 an:microbial	 and	
regenera:ve	 benefits.	 Our	 approach	 represents	 a	 pioneering	 blend	 of	
natural	 and	 technological	 innova:on,	 promising	 effec:ve	 treatment	 for	
chronic	wounds	and	scar	reduc:on. 

5	



    Utility of the invention: 
Effec%ve	 Wound	 Treatment:	 It	 provides	 an	 advanced	 solu:on	 for	 trea:ng	 wounds	 by	 incorpora:ng	 phyto-nano				

	composites	and	collagen	scaffolds,	enhancing	the	healing	process.	
	
Scar	Reduc%on:	The	product	aids	 in	minimizing	scarring,	 improving	the	overall	aesthe:c	outcome	of	 the	wound	healing														
process.	
	
An%microbial	Proper%es:	By	 integra:ng	 silver	nanopar:cles,	 it	 prevents	and	 reduces	 infec:ons,	 ensuring	beLer	wound																
management.	
	
Regenera%ve	 Ac%on:	 The	 product	 promotes	 regenera:ve	 cellular	 ac:ons,	 facilita:ng	 faster	 healing	 and	 :ssue								
regenera:on.	
	
Sustainability:	 It	 u:lizes	 marine	 waste	 and	 discarded	 Punica	 granatum	 peel	 extract,	 contribu:ng	 to	 environmental											
sustainability	by	repurposing	waste	materials.	
	
Cost-Effec%ve:	 By	 u:lizing	 natural	 and	 readily	 available	 materials,	 the	 inven:on	 offers	 a	 cost-effec:ve	 alterna:ve	 for												

										wound	treatment	compared	to	conven:onal	methods.	
	
Versa%lity:	It	can	be	applied	to	various	types	of	wounds,	including	chronic	wounds,	burns,	and	injuries,	expanding	its	u:lity	

				across	different	medical	scenarios.	 6	



7	

Non-obvious nature of the invention: 
 
The	 non-obvious	 nature	 of	 this	 inven:on	 lies	 in	 its	 unconven:onal	
combina:on	 of	 materials	 and	 processes,	 such	 as	 phyto-nano	 composites,	
marine	 waste	 collagen,	 and	 Punica	 granatum	 peel	 extract-derived	 silver	
nanopar:cles.	These	elements,	along	with	their	unique	 integra:on	methods,	
offer	 synergis:c	 benefits	 like	 an:microbial	 proper:es,	 regenera:ve	 cellular	
ac:ons,	 and	 scar	 reduc:on.	 Addi:onally,	 the	 incorpora:on	 of	 sustainability	
aspects,	such	as	u:lizing	waste	materials,	adds	another	layer	of	novelty	to	the	
inven:on,	dis:nguishing	it	from	conven:onal	wound	care	solu:ons.	
 



Results: (proof for clause 2) 
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Raw	materials	for	the	product	development	

Figure	3:	Pomegranate	plant	and	fruit	

Figure	4:	Photographs	and	Cer%ficate	of	Herbarium	collec%on	of	Herbarium	
collec%on	of	Pomegranate	plant	(Voucher	/Accession	No:	KUBH	11317)		

Figure	5:	Red	snapper	fish	(lutjanus	argen,maculatus)	

Figure	6:	Iden%fica%on	of	fish-Red	snapper	From	Department	of	Aqua%c	
Biology,	University	of	Kerala	
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Extrac%on	and	Evalua%on	of	bioac%ve	compounds	in	Pomegranate	peel	extract		

Figure	7:	Raw	Pomegranate	peel	and	shade	dried	
powdered	plant	extract	

Figure	8:	Soxhlet	extrac%on	of	Pomegranate	dried	
powder	to	obtained	the	bioac%ve	extract		

Figure	9:	Plant	Aqueous	extract	of	Pomegranate	peel	a[er	soxhlet	extrac%on	
procedure	and	Condensed	extract	with	rotary	evaporator	system	for	further	

experiments	

Observa%on:	16	%	Yield	of	plant	extract	obtained	
from	the	Soxhlet				extrac%on	method		
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Phytochemical	Screening	of	plant	Extract		

Qualita%ve	screening		

Plant	Cons%tuent Tests Plant	Extract 

Terpenoids Salkowski’s	test 
		
++ 

Flavonoids Alkaline	Reagent	test ++ 

Alkaloids Mayer’s	test + 

Carbohydrates Molisch’s	test ++ 

Protein Biuret	test - 

Phenolic	Compound Ferric	Chloride	test ++ 

Tannins Lead	Acetate	test ++ 

Saponins Foam	test ++ 
Test	for	fixed	oils	and	fats Spot	test - 

Table	1:	Presence	of	Secondary	metabolites	of	plant	extract	from	
phytochemical	screening	(-	Absent,	±	weakly	present,	+	Present,	++	

strongly	present)	

Observa%on:	Presence	of	Terpenoids,	Flavonoids,	Alkaloids,	
Carbohydrates,	Phenolic	Compound,	Tannins,	Saponins	iden%fied	

in	the	plant	Samples	

Figure	10:	Photographs	of	phytochemical	Screening	
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Quan%ta%ve	Analysis		
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Figure	11:	Quan%fica%on	of	Total	Phenolic	Content,	Total	Flavanoid	Content		and	Total	An%oxidant	Capacity		of	plant	extract	
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	Observa%on:	Presence	of	Phenolic	content,	Flavanoid	content	and	total	an%oxidant	Capacity	is	quan%fied	
with	their	standard	in	plant	extract	
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Iden%fica%on	of	Bioac%ve	Compound	in	plant	extract	by	mass	spectral	analysis	

GC/MS	Analysis	

Figure	12:	Chromatogram	of	plant	extract	
in	GC/MS	analysis	

LC/MS	Analysis	

				O-Caffeoyl-(b-D-glucose	6-	O-sulfate) 
					1-O-Caffeoyl-(b-D-glucose	6-	O-sulfate) 

					Pallidol	3,3''-diglucoside 
Punicalin 
Punicalin 

Punicacortein	D 
Punicalin 

Punicacortein	D 
Punicacortein	D 
Punicacortein	D 
Punicacortein	D 
Sanguiin	H9 

					Punicacortein	B	 
					(±)-Flufenprox	 

					4-Methylumbelliferyl	sulfate	 
					4-Methylumbelliferyl	sulfate	 

						Naringenin	 
						1-O-Caffeoyl-(b-D-glucose	6-O-sulfate)	 

Table	3:	List	of	major	wound	healing	
responsible	compounds	present	in	plant	
Extract		

Table	2:	List	of	bioac%ve	compounds	
present	in	the	plant	extract	with	their	
charge	

Figure	13:	Chromatogram	of	plant	extract	in	GC/MS	analysis	
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Fourier-transform	infrared	spectroscopy	(FTIR)	

Figure	14:	FTIR	Images	of	plant	extract	iden%fied	func%onal	groups	
present	in	the	plant	extract	

		
Table	4:	Infra	red	frequency	table	of	plant	extract		

	Observa%on:	Major	wound	healing	responsible	bioac%ve	compounds	and	secondary	metabolites	are	
iden%fied	from	the	Mass	spectral	analysis		
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An%microbial	Evalua%on	

Mueller	Hinton	agar	(MHA)	test	was	used	to	evaluate	the	an:	microbial	ac:vity	of	plant	samples	against	organisms:		
Staphylococcus	aureus	(MTCC	96)	and	Pseudomonas	aeruginosa	(ATCC	27853)		

Plant	Extract	
Concentra%on	 (mg/
ml)	 

Zone	of	inhibi%on	(mm	in	diameter)	 
Pseudomonas	
aeruginosa 

Staphylococcus	
aureus 

Streptomycin	 13	 17	 
DMSO	 NA	 NA	 
0.5	 19	 9	 
1	 22	 10	 
2	 25	 12	 

Table	5:	Measurement	of	Zone	of	inhibi%on	against	
Staphylococcus	aureus	and	Pseudomonas	aeruginosa	

Staphylococcus	aureus		 Pseudomonas	aeruginosa		

Figure	15:	Photographs	of	zone	of	inhibi%on	against	gram	nega%ve	and	gram	
posi%ve	bacteria	

	Observa%on:	Plant	extract	having	strong	an%	bacterial	ac%vity	in	different	concentra%ons	against	gram	
posi%ve	and	gram	nega%ve	bacteria	
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Synthesis	and	characteriza%on	of	Pomegranate	peel	extract	based		Silver	nanopar%cles	

Figure	16:	Synthesis	of	nanopar%cles	by	green	
synthesis	method,	mixing	of	plant	extract	and	silver	
nitrate	solu%on	and	kept	for	hours	to	synthesize	

nanopar%cles	
	0th	Hour	of	Nano	synthesis		 	24th	Hour	of	Nano	synthesis			48th	Hour	of	Nano	synthesis			72th	Hour	of	Nano	synthesis		

Figure	17:		Different	%me	interval	to	take	the	synthesis	of	phyto	nanopar%cles	

Figure	18:	Synthesized	by	green	synthesis	method	
using	Plant	extract	and	Silver	nitrate	solu%ons-

Phyto	based	silver	nanopar%cles	

Observa%on:	Phyto	nanaopar%cles	are	successfully	
synthesized	using	plant	extract	by	bioreduc%on/green	

synthesis	method	
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Characteriza%on	of	phyto	nanopar%cles	
UV-Vis	Spectroscopy	at	different	%me	intervals		

2H 5H 12H 

24H 48H 72H 

Figure	19:	Confirma%on	of	the	synthesis	phyto	
nanopar%cles	by	UV	spectral	analysis	at	different	%me	

intervals	

FTIR	analysis		

	Figure	20:	Func%onal	groups	present	in	the	phyto	nanopar%cles	

Table	6:	Infra	red	spectral	table	of	nanopar%cles		

Dynamic	light	scaoering	analysis	(DLS	Analysis)	

Measureme
nt	Type Sample	Name Scaoering	Angle Size	(Median)(nm) Mean(nm) 
Par%cle	Size PGSN 90 5.4 6.1 

Figure	21:	Nanosize	(6.1nm	size)	of	the	phyto	nanopar%cles	confirmed	by	DLS	Analysis		
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Zeta	poten%al	Analysis	

Figure	22:	Stability	of	nanopar%cles	confirmed	by	Zeta	
poten%al	Analysis	of	phyto	nanopar%cles	

Measurement	
Type 

Sample	
Name 

Zeta	
Poten%al	
(Mean)	
(mV) 

Electrophore%c	
Mobility	mean	

(cm2/Vs) 
Conduc%vity	
(mS/cm) 

Temperature	
of	

the	holder	
(°C) 

Electrode	
Voltage	
(V) 

Zeta	
Poten%al PGSN -28.9 -0.00022 0.126 25 3.4 

Table	7:	List	of	Zetapoten%al	value	and	measurements	of	Phyto	
nanopar%cles	

Atomic	Force	Microscopy	(AFM	Analysis)	 Scanning	Electron	Microscopy	

Figure	23:	Surface	roughness	and	bioac%ve	molecule	
presence	confirmed	by	AFM	Analysis	

Figure	24:	Surface	roughness	and	
nanosize	of	phyto	nanopar%cles	

confirmed	by	SEM	analysis	
Energy	dispersive	X-ray	(EDX	analysis)	

Element Weigh
t	% 

Atomic	
% 

C	K 54.21 60.58 

N	K 40.74 39.04 

AgL 0.56 0.07 

AuL 4.50 0.31 

Figure	25:	Elemental	composi%on	confirmed	by	EDX	presence	of	Ag	is	
confirmed	the	silver	nanopar%cles	and	N	is	indicated	the	presence	of	phyto	

compounds	in	nanopar%cles	

Observa%on:	Phyto	nanopar%cles	nanosize	shape,	incorpora%on	od	phyto	compounds	in	nanopar%cles	and	
surface	roughness	are	confirmed	by	different	analy%cal	techniques	
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Fish	Collagen	Extrac%on	Procedure		

Figure	26:	Different	steps	of	fish	collagen	isola%on	from	fish	skin	waste																																																										Extracted	fish	collagen	shaped	as	1	cm	diameter		

Characteriza%on	of	Extracted	Collagen	
FTIR	Analysis	

Test collagen.Gayathri
Control Collagen gayathri

Name
Sample 035 By Administrator Date Friday, May 12 2023
Sample 036 By Administrator Date Friday, May 12 2023
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4000 4003500 3000 2500 2000 1500 1000 500

101

41
45

50

55

60

65

70

75

80

85

90

95

cm-1

%
T

Figure	27:	FTIR	spectrum,	confirmed	the	purity	of	Extracted	
collagen	with	commercial	control	collagen		

Observa%on:	Fish	collagen	is	successfully	extracted	from	
fish	skin	waste				and	purity	of	extracted	collagen	is	

confirmed	by	different	analy%cal	techniques	
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Fabrica%on	of	phyto	based	nanopar%cle	incorporated	collagen	scaffold	by	electrospinning	method	

Extracted	collagen	is	used	to	fabricate	the	wound	dressing	by	electrospinning	method	with	and	without	the	incorpora:on	
of	phyto	nanopar:cles	

Fabrica%on	of	Wound	dressing	

Figure	29:	collagen	based	wound	dressing	for	burns	

Observa%on:	Nano	fibrous	con%nuous	Phyto	nano	incorporated	fish	collagen	wound	
dressing	is	successfully	synthesized	by	electrospinning	method		

	Figure	28:	Electrospinning	apparatus	under	the	wound	dress	making	process	
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Characteriza%on	of	wound	dressing	

FTIR	Analysis	

Figure	30:	Presence	of	phyto	nanopar%cles	
and	collagen	is	confirmed	by	FTIR	Analysis	

SEM	Analysis	

Figure:	31:	Surface	morphology	of	
wound	dressing	with	nano	fibrous	
con%nuous	structure	observed		

Energy	Dispersive	X-ray	analysis	(SEM-EDX)	

Figure:	32:	Elemental	composi%on	of	
wound	dressing	with	phyto	

nanopar%cles	

BET	Analysis		

Figure	33:	Details	of	
incorpora%on	of	phyto	

nanopar%cles	in	wound	dressing	

Surface	
area 

Average	
pore	
Radius 

Total	
pore	

Volume 

Pore	
size 

6.987m
2/g 

3.249+00n
m 

1.1329e
-02cc/g 

75.24	
nm 

TGA	(Thermal	Gravimetric	Analysis)		

TG%	Collagen	Control		 TG%	wound	dressing	 DTG	Collagen	Control	 DTG	wound	dressing		

Figure	34:	Thermogravimetric	analysis	(TGA)	is	an	analy%cal	technique	used	to	determine	a	material's	thermal	stability	and	its	frac%on	of	vola%le	components	
by	monitoring	the	weight	change	that	occurs	as	a	sample	is	heated	at	a	constant	rate.	
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DTA	(Differen%al	Thermal	Analysis)		
	DTA	Collagen	Control	 DTA	Wound	dressing	

Figure	35:	Differen%al	Thermal	Analysis	of	wound	dressing	with	the	comparison	of	collagen	control	

DSC	(Differen%al	Scanning	Calorimetry)	
DSC	Collagen	Control	 DSC	Wound	dressing	

Figure	36:	Differen%al	Scanning	Calorimetry	of	wound	dressing	with	the	comparison	of	collagen	control	

Observa%on:	Wound	dressing	
is	well	characterized	related	

its	stability,	thermal	
degrada%on,	incorpora%on,	
surface	morphology	and	

mechanical	stability.	All	result	
indicates	that	the	beoer	
performances	might	be	

showed	as	wound	dressing		
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Cytocompa%bility	evalua%on	(In	vitro)	of	collagen	burn	wound	dressing	

Direct	contact	assay	on	L929	Fibroblast	cell	lines	

Figure	37:	Cytocompa%bility	evalua%on	on	L929	Fibroblast	cell	
lines,	Result	indicates	that	the	prolifera%on	of	cells	increased	in	

the	wound	dressing	as	a	control	

Direct	contact	assay	on	HaCaT	Kera%nocytes	Cell	lines	

Figure	38:	Cytocompa%bility	evalua%on	on	HaCaT	Kera%nocytes	cell	
lines,	Result	indicates	that	the	prolifera%on	of	cells	increased	in	the	

wound	dressing	as	a	control	
Scratch	wound	assay	

Figure	39:	In	vitro	wound	healing	ability	of	wound	dressing	in	different	
%me	intervals		

	0th	Hour		 	12th	Hour		 	24th	Hour		 AFM	Analysis	of	L929	Cell	seeded	wound	dressing		

Figure	40:	Cell	seeded	wound	dressing	surface	morphology	and	cellular	shape	
retained	in	AFM	Results	
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LIVE/DEAD	Assay	on	L929	Fibroblast	Cell	lines	

Collagen	Control	 Wound	dressing	

Figure	41:	Maximum	viable	(Green)	cell	appeared	on	Wound	dressing	
than	control	

DAPI	Assay	on	L929	Fibroblast	Cell	lines	

Collagen	Control	 Wound	dressing	

Figure	42:	Cell	viability	on	L929	Fibroblast	cell	line	observed,	Blue	
colour	indicated	the	viable	nucleus	of	the	cell	

SEM	Analysis	of	L929	Cell	seeded	wound	dressing	

Figure	43:	Cell	viability	on	L929	Fibroblast	cell	line	
observed	by	SEM	Analysis	

Observa%on:	Cells	are	successfully	seeded	on	the	wound	
dressing	for	three	days,	results	indicates	that	the	cell	
viability	on	wound	dressing	is	perfect	than	the	control	
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Biocompa%bility	evalua%on	(In	vivo)	of	collagen	burn	wound	dressing	Sprague	dawley	rat	animal	model	

Biocompa%bility	evalua%ons	of	wound	dressing	

Samples	for	Implanata%on	

	Figure	44:	Crea%on	of	pouch	to	implant	wound	dressing	Subcutaneous	implanta%on	of	wound	dressing		 Suturing	of	wound	a[er	implanta%on	
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Evalua%on	of	wounds	a[er	implanta%on	
Normal	rat	a[er	7th	Day	 Collagen	Control	a[er	7th	Day	 Wound	dressing	a[er	7th	Day	

Figure	45:	Evalua%on	of	wounds	a[er	implanta%on	

Collec%on	of	implanted	samples	

Figure	46:	Samples	collected	a[er	implanta%on	
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Serum	analysis	
Sl.	
No 

TEST Normal	Control	(N1) Collagen	
Control	(C2) 

Wound	dressing	
(T1) 

1 Urea 28 32 34 

2 Crea:nine 0.4 0.5 0.5 

3 SGOT 148 117 167 

4 SGPT 42 28 56 

Table	8:	Serum	analysis	of	biocompa%bility	evalua%on	in	7th	Day	

Sl.	
No 

TEST Normal	Control	(N1) Collagen	
Control	(C2) 

Wound	dressing	
(T1) 

1 Urea 28 28 31 

2 Crea:nine 0.4 0.5 0.6 

3 SGOT 148 72 122 

4 SGPT 42 24 40 
Table	9:	Serum	analysis	of	biocompa%bility	evalua%on	in	21st	Day	

Histopathology	evalua%on	of	samples		

Kidney	samples	

Figure	48:	Histopathology	evalua%on	of	Kidney	samples	

Figure	49:	Histopathology	evalua%on	of	Liver	samples	

Tissue	samples	

Figure	47:	Histopathology	
evalua%on	of		%ssue	samples	
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Molecular	expresión	of	cytokines		

Pro	inflammatory	genes:	IL6	
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Figure	50:	Gene	expression	of	pro	inflammatory	and	an%-inflammatory	expression	of	%ssue	on	7th	Day	and	21st	Day	

	Observa%on:	wound	dressings	are	subcutaneously	implanted	and	local	effects	a[er	implanta%on	is	
evaluated	on	rat,	result	confirmed	the	wound	dressings	are	biocompa%ble	
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Wound	healing	evalua%on	of	(In	vivo)	of	collagen	burn	wound	dressing	in	Sprague	dawley	rat	animal	model		

Burn	crea%on	

Figure	51:	Burn	crea%on	apparatus	 Burn	crea%on		 Measuring	the	wound	area	 Implanta%on	of	wound	dressing	

Burn	Evalua%on	
		

Burn	wound	healing	on	7th	Day	

		
Sham	Control	(S1)	 Commercial	Control	(C1)	Collagen	Control	(C2)	 Wound	dressing	(T1)	

Burn	wound	healing	on	21st	Day	

		
Sham	Control	(S1)	Commercial	Control	(C1)	

Collagen	Control	(C2)	

Wound	dressing	(T1)	
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Serum	analysis		

Sl.	No TEST Normal	Control	
(N1) 

Sham	Control	
(S1) 

Commercial	
Collagen	

Control	(C1) 

Collagen	
Control	(C2) 

Wound	dressing	
(T1) 

1 Urea 28 34 38 37 28 

2 Crea:nine 0.4 0.5 0.5 0.5 0.5 

3 SGOT 148 111 97 134 145 

4 SGPT 42 40 34 44 34 

Sl.	No TEST Normal	Control	
(N1) 

Sham	Control	
(S1) 

Commercial	
Collagen	

Control	(C1) 

Collagen	
Control	(C2) 

Wound	dressing	
(T1) 

1 Urea 28 29 29 23 22 

2 Crea:nine 0.4 0.5 0.5 0.5 0.6 

3 SGOT 148 88 75 81 91 

4 SGPT 42 31 29 31 29 

	Table	11:	Serum	analysis	of	burn	wound	evalua%on	in	21st	Day	

Table	10:	Serum	analysis	of	burn	wound	evalua%on	in	7th	Day	
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Histopathology	evalua%on	of	samples		

Tissue	Samples	

Figure	52:	Histopathology	evalua%on	of	%ssue	samples	

Kidney	Samples	

Figure	54:	Histopathology	evalua%on	of	%ssue	samples	

Figure	53:	Histopathology	evalua%on	of	Kidney	samples	

Liver		Samples	
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Molecular	expresión	of	genes	
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Figure	55:	Gene	expression	of	pro	collagen	1	and	VEGF	expression	of	%ssue	on	7th	Day	and	21st	Day	

Observa%on:	burn	wound	evalua%ons	carried	out	in	rat	model,	results	indicate	that	the	wound	dressing	
enhanced	the	healing	of	wounds	other	than	control	



Clauses applied for /protected (for granted patents): 
1.  Collagen	based	phyto-nano	composite	scaffold	is	biocompa:ble	and	promotes	wound	healing.	
2.  Scaffold	reduces	hypertrophic	scar	forma:on	during	healing	process.	
3.  Phyto-nano	composites	exhibit	an:microbial	and	an:-inflammatory	scenario	to	favour	wound	healing.		
4.  Collagen	 based	 phyto-nano	 composite	 scaffold	 promotes	 the	 regenera:on	 and	 repair	 of	 skin	 and	

surrounding	:ssues.	
5.  Collagen	 based	 phyto-nano	 composite	 scaffold	 is	 a	 chemo	 aLractant	 and	 promotes	 the	 growth	 of	

fibroblasts	and	kera:nocytes	at	the	wound	site.	
6.  Above	 all,	 phytochemical	 incorporated	 collagen	 scaffold	may	 be	 proposed	 as	 an	 ecofriendly,	 and	 cost-

effec:ve	alterna:ve	in	wound	healing	applica:ons.	
7.  In	comparison	with	other	commercially	available	wound	dressings,	this	product	has	the	added	benefits	of	

being	 economical	 and	 indigenous,	 an:microbial,	 biocompa:ble	 and	 biodegradable.	 	 Furthermore,	 a	
waste	disposal	system	may	be	built	for	collec:on	of	peel	extract	and	fish	waste	beneficial	of	mankind.		

8.  The	development	of	collagen	based	phyto-nano	composite	product	expenditure	will	be	80%	less	than	the	
wound	dressings	available	in	the	Indian	medical	market	with	enhanced	wound	healing	proper:es.	

9.  The	 collagen	 based	 phyto-nano	 composite	 scaffold	 has	 longer	 ‘shelf	 life’	 compared	 to	 similar	 wound	
dressing	products	in	clinical	use.	
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Fields where the patent finds application: 
 

Medical,	Pharmaceu%cal,	Cosmeceu%cals,	Nanotechnology,	
Environmental	Science,	and	Biotechnology	
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