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Medicinal Gases
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LEARNING OBJECTIVES

(1) Definition

(i) Common Medicinal Gases
(iii) Nitrous Oxide

(iv) Oxygen

(v) Carbon dioxide

1. Definition

Medicinal Gases

Medicinal gases are pharmaceutical substances in gaseous form that are used for

therapeutic, diagnostic, prophylactic, or anesthetic purposes. They must be of high

purity and free from toxic impurities, as they are administered directly to patients.

2. Common Medicinal Gases

Gas Chemical

Formula

Main Uses

Oxygen 02

Life-support, therapy in hypoxia, anesthesia, emergency

care

Nitrous Oxide

Inhalation anesthetic and analgesic

Carbon Dioxide

Used in insufflation (laparoscopy), respiratory

stimulation, and cryotherapy

Medical Air

Respiratory therapy, ventilators
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Helium Used with oxygen (Heliox) for airway obstruction

Nitrogen Cryosurgery, inert atmosphere

Ethylene Oxide Sterilizing gas for surgical instruments

3. Detailed Study of Individual Medicinal Gases

A. Nitrous Oxide (N20)

' Chemical Formula: N20
"I Market Preparations:
o Entonox® (50% N20 + 50% O2 mixture)
o Medinox®
o Nitronox®
"I Pharmaceutical Formulation:
= Supplied as a compressed liquefied gas in blue-colored cylinders.
= Used alone or mixed with oxygen for inhalation anesthesia.
'] Uses:
+ Inhalation anesthetic in minor surgeries and dental procedures.
+ Analgesic during labor and delivery.
+ Used as a carrier gas with volatile anesthetics.
1 Storage Conditions:
< Store in blue-colored steel cylinders at room temperature.
Keep away from heat, flames, and direct sunlight.
Cylinders should be kept upright.
7l Precautions:
> Avoid inhalation of pure gas (causes hypoxia).
> Do not expose to oil or grease.
> Ensure proper ventilation during use (to prevent accumulation).
_) Pharmacopoeial Standards:
v Described in IP/BP/USP.

v Identification: Characteristic IR spectrum.
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v Purity tests: Free from CO, NO, NO2, moisture, and hydrocarbons.
v Assay: Minimum 99% v/v pure N20.

2. Carbon Dioxide (CO2)
"I Chemical Formula: CO2
"I Market Preparations:
o Carbogen® (5% CO2 + 95% O2 mixture)
e Medical-grade Carbon Dioxide
"I Pharmaceutical Formulation:
o Compressed gas in grey-colored cylinders.
o May be used in gaseous or liquid form (under pressure).
[ Uses:
= Used to stimulate breathing (in controlled amounts).
= Used for insufflation during laparoscopy and endoscopy.
= Used in cryotherapy and carbonated beverages (pharmaceutical preparations).
= In combination with Oz2 for respiratory stimulation (Carbogen).
1 Storage Conditions:
+ Stored in grey-colored cylinders.
+ Keep away from heat and direct sunlight.
+ Cylinders must be secured upright.
" Precautions:
< Avoid high concentrations (may cause acidosis or respiratory depression).
< Handle with care — cylinder under high pressure.
" Pharmacopoeial Standards:
As per IP/BP/USP.
Identification: IR spectrum or reaction with lime water (forms turbidity due to
CaCO3).
Purity tests: Limit for CO, moisture, NOx, oil.

Assay: Not less than 99% v/v COz2.

3. Oxygen (0O2)

1 Chemical Formula: O2

"I Market Preparations:
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e Medigas®
o Oxy9o® portable oxygen canisters
o Liquid Oxygen (Hospitals use large cryogenic tanks)
" Pharmaceutical Formulation:
o Supplied as compressed gas or liquefied oxygen.
o Stored in black-colored cylinders with white shoulder.
T Uses:
Life-support therapy in respiratory diseases, hypoxia, cardiac arrest.
Anesthesia (as carrier gas with anesthetics).
Inhalation therapy for asthma, pneumonia, etc.
Hyperbaric oxygen therapy (for CO poisoning, wound healing).
1 Storage Conditions:
< Store at room temperature in black cylinders with white shoulder.
< Cylinders should be kept upright and away from combustible materials.
" Precautions:
> Never use oil or grease on valves (fire hazard).
> Avoid smoking or flames nearby.
> Ensure humidification of gas during prolonged use to prevent drying of mucosa.
" Pharmacopoeial Standards:
v Asper IP/BP/USP.
v Identification: Supports combustion; IR spectrum.
v Purity: Free from CO, CO2, moisture, and hydrocarbons.

v Assay: Minimum 99% v/v oxygen.

4. General Storage & Handling Guidelines

Aspect Guideline

Cylinder Position Upright and secured to prevent falling

Temperature Room temperature, away from direct sunlight

Leak Check Regularly check valves and connections
Color Coding (India) | O2 — Black body, white shoulder

N20 - Blue

CO2 — Grey
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5. Summary Table

Gas Formula | Cylinder

Color

Black with
white

shoulder

Nitrous Blue
Oxide

Carbon

Dioxide

Key Uses

Life support,

anesthesia

Analgesic,

anesthetic

Insufflation,
respiratory

stimulant

Pharmaceutical Chemistry I

Storage

Room
temperature,

upright

Room
temperature,

upright

Room
temperature,

upright

Pharmacopoeial

Purity

>99% v/v

Dr. Arvind Kumar Gupta
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3N T (Medicinal Gases)

1. gR Y197 (Definition)

3Ny 7 3 7oy 17373/% ﬁvl% fafeeia (therapeutic), ﬁEF-I'I?FITﬁ (diagnostic), Hﬁﬁm
(anesthetic) T L'IﬁNﬂHTUJ (sterilizing) B%Wff & ﬁ'ﬂl TN faT SiraT %I

B ciro) D R[& (pure) fﬂ?‘ﬁ % 3R g:rﬁ[ ot +ff PR >t fadedt GI'QI@ (toxic impurity) ﬁ@:ﬁ
EINY

2. g sitweha e (Common Medicinal Gases)

MIESISE] (Oxygen)

TSy RIS S (Nitrous Oxide) TIRIfe® T TATi® (G (HaR®)

HTe SRS S (Carbon AURBIUT H, 49 1ol b U |
Dioxide)

AfgHd TR (Medical Air) dfeei=H 9 494 i gg

Eﬁﬁl’&lﬂ(Helium) Y- AN Shlac ff(HeIiox ﬁ[%I'UD

1IN (Nitrogen) PR, fAfepg ardaru 8q

UDNIEEIERIES] (Ethylene RafrcT IUHRUN BT el %?;1 (Sterilization
Oxide) gas)
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3. FIRITT AT I (Individual Medicinal Gases)

1. AlgcH Gfmﬁg (Nitrous Oxide)
[ NS 3 N2O
1 9NTR H S STt (Market Preparations):
¢« Entonox® (50% N:0 + 50% O-)
o Medinox®, Nitronox®
- eftwefig = u (Pharmaceutical Form):
o TANd (liquefied) T & U &
S ﬁﬁ%ﬁlﬁﬁﬁﬁ%ﬁ(compressed)ﬂﬁw
O SUURT (Uses):
BT TR H HAGATERT (anesthetic) & U H
W4 (childbirth) & JHT ¢¢ HH A &g
3 TRfe® gl & Y PR T & =0
1 USRI Bt 27 (Storage Conditions):
+ et Rreisy & FAY & aUHE R 39
+ T 3R 3T A g¥ v
+ Rcis ot Atur (upright) T
O grayTfear (Precautions):
+ Pad ARd AR H € <, Y& I BT 4T T I
< dfCe=M a1l HHEY H YA B
+ 9 T faes 9 gr I
- BEeIUad 9 (Pharmacopoeial Standards):
v IP/BP/USP H fAfCE
v R[&dl: 299% v/v
v IRIfSAT: CO, NO, NO,, TH! 9 BTZSIHIe I Jad
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2. HTd-1 STZSTRITGS (Carbon Dioxide)
[ NS 93 €O,

e Carbogen® (5% CO, + 95% O,)

. AP US Co,
Ny =u:

o U (R) I & Rydey & diifsa g & wu d
STIRT (Uses):

. W’tﬁ, E@W T IRR & 3T aﬁ%ﬁ%ﬂ (insufflation)

o R[AIA ISP (respiratory stimulant) GoRoUk|

. BRRRWA T

o Carbogen firyor & =u o 4= fafean
YSRUT B T

» URed

» el fufaq o T

+ TTH G el 4T 9 R e
graenfrar:

. 3 Tiga H 4o § TR € v 8

.« AP AT J FUTADR
FHIGITT A®:

v IP/BP/USP & 3R

v R[&dl: 299% v/v

v 3gIfgdt: Co, NOx, 7},

v UgAM: g4 & U1 & 1Y e IR Yydo s g

3. 3ffalo (Oxygen)
MRS G3: 0,
TR | U a1t

e Medigas®, Oxy99® Portable Cans, Liquid Oxygen (Hospital use)
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3wy =

v Hdifsa (compressed) ;| gl gd ¥ (liquefied) H

v @Td sy (Black) e SHudt %WT ﬂ'a’_q" (White shoulder) Eﬂ?ﬂ %
STIRT (Uses):

Sl &P T - 48 b IR, grauifean o

> AR & 91y IR Y

» STeRiterT A - sreymT, (AT otfe

» BRGNS sifeitord AUt - o faurerd oik SeH WA |
YSRUI Bt }d:

o HHY P ATHM R

o oTd Rds? (white shoulder) H

o et fRUfa o 3, SaerT=ited uarf 94 @R
HrauTf=ar:

v dled R ad a1 TR BT TIRT T DY

v 3T T YHUH I g1 I

v TS TG I TERT & R 19 S THIGE (humidified) 39
BTHTG I AT®:

« IP/BP/USP & 3R

o R[&dl: 299% v/v

. 3gfear: co, con, T 3R gRSIHTE I gad

e Ygdl-: Wﬁmﬁ% (supports combustion)

4. FIHIG HERUT 3N FIaem=ar, (General Storage & Precautions)
o P

fRdey ot fufa sfmrr It (upright) T

GISEIE] HHX BT ATIHM, TH 3R ¢ F g2

i S qTed 3R FH-aRH (afid =0 § w5
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5. WVﬁ(Summmy Table)

U]

bEl

Riciez

- SN

HSRU

3T (02)

O,

BT IRR, e
R

Sita Y&,

TR

HH BT dTIHM,

e

T2y RIS
(N20)

N.O

EISl

Rfe®, o8
farR®

HHY BT dTTHM,

e 3

HIa SZATSS

(COy)

AURDI, 4T
R SED

O BT dTIHT,

e v
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3nushg A (Medicinal Gases) - TR U8

A. TEIAHIT T (Multiple Choice Questions - MCQs)

1. T13CH HRES (N,0) BT IUANT b &Y H foram ST g2
a)@’@lﬁﬁ%

b) TTRIfe (FdeTBRY

C)Q:FW

d)a:?fb\%ﬁ?c

[ 3xR: d)a:ﬁb 3R ¢

o\

2. 3HTRIo Riciex &1 {1 Pis T gldT § (WRd H)?
a):ﬂ?IT

b) A

C)WW@TWM

d) exI

[ 3N C)WWWWW

3. HIa- SESHAASS T4 BT IUANT g & F foras favar S 82
a)w

b) &¢ MaRTT

o) G1afpew

d) Mo TR&f0r

Fﬁ?za)w

4. 3T SIS BT IS I T 82
a) NO

b) N2

c) N.O
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d) NO2
11 37R: ¢) N.O

5. HIa SSHRSS T HT Riciex e 31 H1 gl 82
a):ﬂ?ﬂ

b) A

c) exl

d) 1

W b)

6. SHTRISH I B g BHTHI & IR fHa-l gt anfe?
a) 90%

b) 95%

c) 99% T 3D

d) 80%

[ §WR: ¢) 99% T 3H{Uh

7. SIS &1 e YA § -

a) <d ffean

b) 4T fefde (Respiratory therapy)
C) H’Iﬁaﬁw

d) U< &1 gBTs

0 SR b) 4 fafde

8. 3y SHTRIZS P MM FS AH | -
a) Medigas

b) Entonox

c) Carbogen

d) Oxy99

1 3xIX: b) Entonox
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9. FHT SLHATZS B Ugd fad Bi STl 52
a)?ﬁqﬁ&fUT

b) T & T & AT FUhAT (CaCOs BT AN
c)ﬁﬁﬂﬂﬁfﬁﬁ

d) &l & T

[ JTR: b) T & T & 1Y Tl

10. A9 & ¥ H-I 19 G54 & I0dH <eft &7
a) CO:

b) N2

c) O:

d) NO:

[ 31R: ¢) O2

B. R&T @ITT ¥ (Fill in the Blanks)

1. 3fTeRiioM 1 &1 IME-e 9 gl
3R: O,

. 13y SHiqrss 19 31 Rcier o 7 Wi B
IR A

. BT SRS 1% fqder ¥ Tt 9t B
I A

. Entonox ® G‘ﬁT Wﬁ[&l’ﬂ@?ﬂ%l
JTR: 50% HTRITOM 3R 50% ¢ RIS

. SHTRASH 9 &1 g U ¥ forar ST g
IIR: 1o 8701 / 49 Fafee

. ey RS I JHId: & 0 H JaT fomar Sirar g
IW: TR 3R T
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7. BIa STSHTEATZS T BT ITANT Tforan § foman S g
IR AU (Insufflation)
8. SHTRIToH RS8R HT HUL U T HIRIA B
JT: Thg
9. DI & TR vt TG B Yl HH A HH g =Rl
JTR: 99%
10. IS 719 g8 DI R gl
IO gaYd (Support)

C. g FTITTY (Short Answer Questions)
1. 3fiwefia I F:1 87
ey 3HaTRE & ol i IuaT fafau|
PHIa- SIS SIS S T BT SUINT AURDIUT H o} foa SiTaT 82
HTRfoH 1 & HSRUT Bt Tt T B2
gy JHiaTss Rciex &1 3 o1 glaT § 3R Fi?
SHTeRftor At fopet it & < St 82
e 1 & HERUr & F1 WrauT=ar e a1fge?
Entonox?ﬂT%?

HIe SRS S B! UgT TR Id8U|
10. 3TRISH 3R 12 TS & WG IITT AFSG o1 52

2.
3.
4.
5.
6.
7.
8.
9.

D. a’fﬂc SFTIITTY (Long Answer Questions)
1. Siwefig At ot ufeyme ST qur g shusha 79T & Iererur A
2. A1ZeY JHaEs T & vl ¥, IUTT, HSRUI, Fraunar 3k wHfead o

JAST|
3. PIa SPATRTSS T & IuTN, 3Vehg =7 3R HSRUT 1 Vdl T gl BT |
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4. SHTRISH 9 & IR § e are © 7, Rifecia IuanT, HsRoT aul Jaufar fadr 9
feraa
5. 3N T4 & Ride’ & T DS SR JR& UM R TH e forrau|
6. AIScY 3iTES, Ble- SRS AR Hfefie b dia gaT BT REEFS g, 31
DI, I, Fa |
. GG AF® o1 82 e T4 & oY 39 AF®| &1 Hgd aasy|
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