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Innovative application of ultraviolet 
rays and hydrogen peroxide vapor for 
decontamination of respirators during 
COVID-19 pandemic- An experience 
from a tertiary eye care hospital

Dear Editor:
As	we	all	know,	due	 to	 the	growing	coronavirus	pandemic	
the	 daily	 demand	 and	utilization	 of	 personnel	 protective	
equipment’s	 (PPE)	have	 increased	exponentially.	Moreover,	
this	has	 also	 resulted	 in	 acute	 shortage	of	PPE.[1] The need 
of	the	hour	is	to	minimize	this	shortage	by	decontaminating	
these	 respirators,	 so	 that	 they	 can	be	optimally	 reused.	We	

already	have	 evidence	 for	Ultraviolet	 light	 and	Hydrogen	
Peroxide (H2O2)	as	a	good	source	for	decontamination	of	PPE.[2] 
Hence,	we	implemented	an	innovative	idea	of	decontamination	
of	 the	 respirators	by	using	old	 condemned	air	 tight	 freezer	
boxes	[Fig.	1a]	which	are	installed	with	Ultraviolet	C	(UV‑C	
254	nm,	60	mJ/cm2)	tube	lights	[Fig.	1b].[2]

The	 respirators	 are	 placed	 in	 the	 freezer	 box	with	 the	
help	of	copper	hangers	[Fig.	1c]	and	H2O2 is sprayed over the 
respirators	 [Fig.	 1d].[3,4]	The	 freezer	box	also	has	mirrors	on	
walls	and	the	base	to	reflect	the	light	[Fig.	1c].	This	increases	the	
efficiency	of	decontamination	and	prevent	the	need	for	flipping	
the	respirators.	When	UV‑C	light	comes	in	contact	with	H2O2,	
free	hydroxyl	 radicals	 are	generated	by	 advance	oxidation	
process.	These	free	radicals	further	destroy	the	germs,	viruses,	
and	microbes	over	the	surface.[3]	The	recommended	cycle	for	
decontamination	is	15–20	minutes.[5]	An	automatic	safety	feature	
is	included	in	the	freezer	box.	The	light	gets	switched	off	once	
the	box	is	opened	and	automatically	gets	switched	on	once	the	
box	is	closed,	to	prevent	health	hazards	to	the	operator.

Once	 the	 respirators	 are	decontaminated,	 they	 are	 kept	
in	 sterilized	 zip	 lock	 bags,	which	 can	 be	 used	whenever	
needed.	 The	 respirators	 and	 the	 zip	 lock	 bags	 are	 tagged	
with	 the	 name	 of	 the	 health	 care	worker,	 so	 as	 to	 avoid	
confusion	[Fig.	2a	and	b].	These	respirators	can	be	effectively	
decontaminated	for	5	cycles[5]	in	this	chamber.	We	recommend	
this	economical	technique	of	PPE	decontamination,	in	health	
care	facilities	to	combat	the	COVID‑19	pandemic.
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Figure 2: (a) Image depicting sterilized zip lock bags with decontaminated 
respirators within. The zip lock bags have the name of the health care 
workers marked so as to avoid confusion (black arrow) (b) Image of the 
respirator depicting the name of the doctor (black arrow)
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Figure 1:  (a) Image of the old condemned airtight freezer box. An 
additional lock (black arrow) is provided as a safety feature. (b) Image 
of the freezer box with open lid depicting installed UV‑C light 
(254 nm‑ black arrow) for decontamination of respirators. (c) Image 
of the open freezer box depicting how respirators are attached with 
the help of copper hangers  (black arrow). Additionally the mirrors 
can be seen on the base and the walls of the box for reflecting UV‑C 
light. (d) Image depicting how hydrogen peroxide is sprayed over the 
respirators (black arrow) before switching on the freezer box
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Role of an ophthalmologist after 
patient loses vision- are we doing 
enough?

Dear Editor:
Five	years	of	medical	 school,	 3	years	of	post‑graduation,	
a	 couple	more	 for	 fellowship—that	 is	 how	most	 of	 the	
ophthalmologists	 are	 trained	 in	 our	 country.	After	 a	
minimum	 of	 10	 grueling	 years,	 one	would	 think,	 it	 is	
enough!	But	how	much	is	enough	and	who	decides	that?	
After	all	these	years,	when	we	come	across	a	patient	in	our	
clinic	who	is	blind	(without	light	perception),	are	we	doing	
enough	for	them?

The	thought	for	this	correspondence	to	you	has	stemmed	
from	this	very	important,	yet	sparingly	discussed,	the	issue	at	
hand.	Does	an	ophthalmologist	in	his	busy	clinic	have	time,	
or	more	 importantly,	 enough	knowledge	 to	guide	a	patient	
without	light	perception	to	the	next	step	of	treatment?	Is	he	so	
focused	on	treating	“seeing”	patients	that	he	is	subconsciously	
ignoring	“blind”	patients?

India	 is	home	 to	 around	12	million	blind	people,	which	
accounts	for	one‑third	of	the	world’s	total	blind	population.[1,2] 
Disproportionately,	we	hardly	have	a	handful	of	places	which	
offer	 residential	 and	 rehabilitation	 services	 to	blind	people,	
and	even	a	lesser	number	working	towards	integrating	these	
people	in	the	society.	Of	course,	a	lot	of	work	is	being	done	for	
patients	with	low	vision,[3,4]	and	most	of	the	ophthalmic	centers	
and	institutes	have	a	dedicated	department	for	the	same.	But	
when	it	comes	to	blind	people,	we	need	a	more	robust	system	
to	deal	with	 the	problem.	When	we	 started	 collecting	data	
and	interviewing	people	for	this	article,	we	realized	how	less	
the	doctors	know	(leave	aside	the	common	man)	in	terms	of	
gadgets,	 technology,	 and	 rehabilitation	 centers	 available	 to	
help	blind	people.

The	most	commonly	discussed	and	used	tool	for	the	blind	
are	assistive	technologies	based	on	the	sense	of	body	organs.	
These	are	specifically	useful	for	patients	in	the	younger	age	
group,	who	 can	use	 these	 as	pre‑academic	 learning	 tools.	
Tactile‑based	 assistive	 technology	 in	 form	of	Braille	 is	 one	
of	 the	most	universally	used	 tools,	and	 these	days	multiple	
Braille	platforms	are	available	in	the	form	of	Braille	reading	

materials	(BRM),	Braille	translator	software,	Braille	dot	watch,	
Braille	keyboards;	 all	 these	 in	 addition	 to	 the	 conventional	
Braille	slate	and	stylus.[5]	Of	course,	availability	of	these	is	an	
issue	along	with	limited	books	available	on	BRM,	but	it	is	still	
important	for	doctors	to	be	aware	of	these	gadgets	and	offer	
options	to	their	blind	patients,	specifically	blind	children	as	it	
helps	in	their	cognitive	development.[6]

Technology	 is	 the	 next	 big	 thing	 that	 can	 help	 in	
the	 management	 of	 these	 patients.	 Simplified	mobile	
phone	 software	 is	 commonly	 available	 in	 both	 android	
phones	 (TalkBack	 application)	 and	 Apple	 products	
(VoiceOver	 application).	 These	 applications	 can	make	
phone	 use	 convenient	 for	 all	 visually	 impaired	 people.	
Various	portable	eBook	readers	are	also	available	in	markets,	
which	can	record	up	to	400	books	and	offer	around	15	h	of	
recorded	material.[7]	Another	 interesting	 software	 is	 JAWS	
(Job	Access	With	Speech),	which	is	a	computer	screen	reader	
program	for	Microsoft	Windows	that	helps	blind	users	to	read	
the	screen	with	text‑to‑speech	output.	It	is	available	in	multiple	
languages	such	as	English,	French,	Mandarin,	and	German,	
but	not	Hindi.	It	is	licensed	software	and	comes	with	a	cost.	
Other	 software	 like	NVDA	 (Non	Visual	Desktop	Access)	 is	
open	access,	portable	screen	reader	from	Microsoft	Windows,	
which	is	available	in	18	different	Indian	languages.

Finally,	 ophthalmologists	 should	 be	 informed	 about	
residential	facilities	where	the	blind	can	be	referred	for	residence	
and	rehabilitation.	Our	efforts	should	be	focused	on	creating	a	
more	inclusive	environment	for	these	people,	and	to	look	at	them	
as	burden	carriers,	instead	of	a	burden	on	society.	Websites	like	
eyeway.org	operate	a	national	toll‑free	number:	1800	53	20469,	
where	a	team	of	counselors	at	help	desks	across	three	locations	
respond	to	a	variety	of	queries	that	are	made	on	a	day‑to‑day	basis	
regarding	education	and	employment	opportunities,	mobility,	
assistive	technology,	and	legal	rights	for	the	visually	impaired.	
This	number	can	be	shared	with	the	patients	who	are	looking	
for	counseling	and	rehabilitation	services.	Few	organizations	
in	Delhi	 such	 as	Blind	Relief	Association	 (blindrelief.org),	
National	Association	 for	 the	Blind	 (nabdelhi.in),	 and	Silver	
Linings	(silver‑linings.org)	offer	residential	facilities	along	with	
vocational	courses	for	the	blind	people.	Table	1	discusses	a	list	of	
various	organizations	working	in	Delhi	for	patients	with	different	
types	of	disabilities,	and	Table	2	discusses	a	list	of	organizations	
working	 for	patients	with	visual	disabilities	 in	other	parts	of	
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