Laboratory safety
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e Introduction of the Safety System of UM

e What is Safety

e Chemical Safety

e Biological Safety

e Safety Facility

e Personal Protective Equipment (PPE)

e Personal Hygiene




Part I.
Introduction of UM Safety System




Laboratory Safety Objective

" For aleading university in education and research,

Committed to take every measure to ensure its
operations & activities (high-risk research

laboratories and workshops)

to protect the safety of its staff, students, contractors
ZE and visitors.




Part 2:
What is Lab Safety?




L -- Label everything clearly

A -- Appropriate containers in good condition
* B -- Be neat and orderly

S -- Store only what you will use

A -- Always wear protective clothing
* F -- Food allowed in eating areas only
-- Everything in its place on a shelf

E
* T -- Time to inventory & organize
Y -- Your safety is important




What is Lab Safety?

e Safe working protects:
v'You
v Other lab workers
v'Cleaners
v'Visitors
v'Your work




v’ Wear a face mask (if needed)

v Wear safety glasses in handling chemicals or 00000
operating machinery HairTied Back (g8 .

v’ Laboratory coats or work suit must be kept \;
fastened b G J U

v’ Don’t wear sandals or open-toe shoes A hoes

v’ Long hair must be tied back " S

v’ Contact lens and make-up are not allowed in  ciosesroe shoss ! !
laboratory especially in wet lab O ey

v Working alone in laboratory is not recommended
v’ Keep your work area well ordered




 Never eat, drink or smoke in a

laboratory

* Never touch your face, mouth

or eyes with gloves

* Never suck pens or chew

pencils

* Always wash your hands

before you leave laboratory
and especially before eating

* Do not apply cosmetics

NOTICE

NO EATING
OR DRINKING
IN THIS AREA
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Common sharps:

e needles and syringes

e scalpel blades

¢ razor blades

e microscope slides and coverslips
e Pasteur pipets




Sharps containers have to be:
* Puncture-resistant

e Clearly marked
* Closeable




To avoid injuries from sharps:

* Needles must not be bent, recapped,
removed from disposable syringes

* Never reach into sharp container or
broken glass box

e Never remove lid from the container //‘ﬂf

bhdh sharp tip.

* Never force materials into the container
* Never fill containers more than 3/4 full




Spillage

Cause: Poor housekeeping

e Clear up spillage promptly (wear proper PPE)
* Only clean up small spills

Messy workers are usually poor workers!!

The answers are ...

1. Always wear 2. Don’t smell directly
safety goggles from a container - WAFT. 4. Keep your lab
during a lab. 3 area neat and clean.
3. Don’t heat
closed containers. ~ I
S 5. Unplug
o . equipment when

9. Keep papers and not in use.

other flammable objects =
away from flames.

8. Don’t leave
materials laying 6. Clean up spills immediately

on the floor.
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* Never use without formal training

 Minimise the numberin a
laboratory

* Ensure that they are chained

 Away from heat source or high power

— electrical appliances

* Toxic gas/flammable gas MUST be

i\

. :
—
=g -

— installed in gas cabinet with exhaust TR )

* Move only with a cylinder trolley T 7 -‘

* Use regulators & control - ed & L _
equipment suitable for the gas Bl - o ﬂ
concerned |

hig

igh stren?th‘ \
nylon adjustable foot L | hinge




* Always do a visual check on electrical equipment
before use, looking for obvious wear or defects

* NEVER use defective equipment
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Laboratory Equipment

* Never use any laboratory equipment unless you are
trained & have been authorised to do so

* Aside from injury, damage is also costly




Part 3:
Chemical Safety




e Common labels found on chemicals

IRRITANT
P




Fire related

{
OXIDIZIN
iR

Health related

X

IRRITANT
i

Ammonia

Acid and alkaline

Organic solvents

Cyanide, chlorine




Global Harmonized System (GHS)

GHS pictograms

e Two sets of pictograms:- QQQ@‘

(1) labeling of containers
workplace hazard

(2) transport of dangerous goods




Physical Hazard pictograms

O & & O <

Explosive Flammable Oxidizing Compressed Corrosive
gas

Health Hazard pictograms

toxic Corrosive Health Hazard
Environmental Hazard pictograms




HEALTH HAZARD FLAMMABILITY HAZARD
O EXTREME - Highly toxic - May be fatal 0 EXTREME - Extremely flammable gas
on short-term exposure. or liquid. Flash Point below 73°F.

e SERIOUS - Toxic - Full protective suit e SERIOUS - Flammable.
and breathing apparatus should be worn. Flash Point 73°F to 100°F.

e MODERATE - Breathing apparatus 9 MODERATE - Combustible.

and face mask must be worn. Requires moderate heating to ignite.

: Flash Point below Z0C°F.
o SLIGHT - Breathing apparatus may
be worn. €) SLIGHT - Slightly combustible.

Requires strong heating to ignite.
0 MINIMAL - Ne precautions

1 A
necessary. 0 MINIMAL - Will not burn under
normal conditions.

SPECIFIC HAZARD INSTABILITY HAZARD
o EXTREME - Explosive &t room
OXIDIZER OXY temperature.
ACID ACID e SERIOUS - May detonate if shocked or
heated under confinement or mixed
ALKALI ALK with water.
9 MODERATE - Unstable. May react
CORROSIVE COR T
Use NO WATER W o SLIGHT - May react if heated or mixed SULFU Rlc ACI D
with water.
RADIATION % WEAR GOGGLES &
0 MINIMAL - Normally stable. OTEC E CLO ING
Does not react with water. PROTECTIV LOTH
Ny "/
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 Material Safety Data Sheet --
“RIGHT TO KNOW”

(P 2 BHER) WL L -

FOR
HAZARDOUS MATERIALS

- a document that list information 0 g
V. ==

of various substances

- information may include
instruction for the safe use and
potential hazards, spill-handling
procedure




16 Sections of Safety Data Sheets:

SDS Sections 1-8: General Information

Section 1: Identification

Section 2: Hazard(s) Identification.

Section 3: Composition/Information on Ingredients.
Section 4: First Aid Measures

Section 5: Firefighting Measures

Section 6: Accidental Release Measures

Section 7: Handling and Storage

Section 8: Exposure Controls/Personal Protection

OO
ATERIAL

7

/A
L=

5
=

Sections 9-11: Technical & Scientific Information

Section 9: Physical and Chemical Properties
Section 10: Stability and Reactivity.
Section 11: Toxicological Information

=
™m
™m
=
7,

Sections 12-15: Information Governed by Other Agencies
Section 12: Ecological Information (non-mandatory)
Section 13: Disposal Considerations (non-mandatory).
Section 14: Transport Information (non-mandatory)
Section 15: Regulatory Information (non-mandatory)

==

|

==
4///////////////

7/
A
%
7
7
Z
7

Section 16: Other Information
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Dial 4000, 4126

for emergency

Room No =&

P

N22-7006 ICMS

CAUTION -

S e o o
‘I =]
/ Frmy

Department i

HAZARD WARNINGS /&5 s 15151

La boratory B 5 1l

General Pharmacology Laboratory 2

PROTECTIONS REQUIRED (77534 T

REER
4000, 4126

o

£

Q lﬂms;ﬁ;sls;il|

CARCINOGENS
EewN

BIOHAZARDS
EXE R ]

E3

TOXIC SUBSTANCES |
LR | |

 BIOHAZARDS
Ty
6 OvDCHTERL
| &R

WEAR SAFETY GLASSES
LA 1§

Safaty gloves must be wem |
cARNERFE

CONTACT PERSON g

PERSON IN CHARGE ¥

IN EMERGENCY 5@t

NAME #&#

Prof Ru YAN / Professor

Mr Chris CHAN / Lab Technician
M Enc HUANG / Lab Technician

| EXTENSION it |
Ul It

4682

4880
4538

PHON_E_._BE

A

|

Endorsed by sdelinac  Placard No.:2021/114 Dale:10/12/2021 Page 1 of 1

JNIVERSIDADE DE MACAU
UNIVERSITY OF MACAU

The placard is
posted on the
door of every
laboratory
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Law No. 12/2022 Law on the Control of Dangerous Substances -
a system of dangerous goods classification

F2/20228% E R R mREEEFE - BRI EGE

CLASS 2

CLASS1 138

1- Explosives
1- I@iEE A&

g2

'

3 - Flammable liquid substances

3- BT A

CLASS& B|am

4.1 - Flarmmable solids, \
self-reactive substances
and solid desensitized explosives

41- BRERNE. BR

CLASS6 5 6 38

E®S

FEH RO
4.2 - Substances liable to spontaneous .

combustion 5.1 - Oxidizing substances 6.1 - Toxic substances
62 BEMHE 51-BiRE (|IEE) 61- BEMH
43 - Substances which, in contact with _

water, ermit Fammable gases 5.2 - Drganic Peroxides B.2 - Infectious substances
43 - K BT 52 - BigdBREILY 62- HRIEME

7z
7

7 - Radioactive substances 8 - Corrosive substances 9 - Miscellanecus dangerous substances
7 - RET T 8- [ERbEMEL 9- HEBRYENYR

d

-
88 (RS ERME (MD6) B8 , EiEARIRLTOE, SahE

For detail ({7 - https://www Fsm gov ma /cbRjcsp/ Default asp
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e  Share(\\pcshare)(N:)\ICMS and HSEO (DG endorsement)\Share\DG Record\HSEO DG
Form 2024

aA (RERE 1 E ; TRIENE. A\ michaelcheang 9 #H
- . ; i B
I::x" ® Arial ki 'EEI 5 ,:‘ MNormal 4 Normal 7 Normal 9 Normal 9 2 - %Y p
= CER L e eyt ¥ i - 2 AT i
®E o eg o BEETIL BRER| Normal93 s e iz | oEA mB mx #EHEE Sua
- N EsER == 3 HgE- =8~ | e - - - = B
e [ [ g5 BEE £
A7 = I
A 8 | & D | E | F | G | H 1 ] | K L [ | N | o P
, | Htem ltem Decsription Brand  Model/Cat # CAS # aty 52&"% Packing Unit Date Requestor Pl Lab Room No HSEO Endorsement Item Code 5"’"95&9‘,";?"““5 Remiarks (If any)
Petroleum ether (60-90 '
2| 1 s m N/A 8032-32-4 | 100 500 mL 28/3/2024 FongLeong  LabTech N2ZBOZE et - I e e
5 ‘ 2 1,2dichloromethane (AR) B /A 75-09-2 100 500 mL 28/3/2024 Fongleong  LabTech N22GOZE (o comment citaad y el s
5| 3 Ethanal 95% (&R) ] N/A 64-17-5 i 20 L 28/3/2024 Fong Leong Lah Tech N22-6026  No adverse comment 32L0000011 ¥ Despite the above i
. ‘ 4 Ethanol 95% (AR) aw /A 54-17-5 5 20 L 28/312024 Fongleong  LabTech WERE026  |pesratios e commicrie kL ¢ b the e

All dangerous goods purchase need to fill out this online form
to get HSEO endorsement through Qualtrics
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Office of Health. Safety and Environmental Affairs
EHEARBEEMOEMRLE

» APPLICATION FOR PURCHASING OF CHEMICALS/DANGEROUS GOODS
Ay (a/8/%) WA TEEE R
Department/Faculty Date (dd/mm/yy) Requester Laberatery room no.
IR 8 It B T dh A i3 HE 2R A i HSEOQ ¥ #%
Item code | Name of dangerous goods | Brand name CAS No. Qty Packing size | Umt | HSEO endorsement

& HSEQ # ¥ ¥ Justification by HSEQ:

# 3 A ¥ % Requester signature

R T B T
HEEFT RI57

hseof 009201512

! Please refer fo the guidelines on the back page

% HSEO signature/stamp

AT/ac/me

02/04/2020
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This is the offline
dangerous good
application form




e N26 and E12

PR —
-
1-
%
=y
s =R wemmeet, R o —.—

P R e e e e

Y & <

UNIVERSIDADE DE MACAU
UNIVERSITY OF MACAU



* Know the warning signals

* Know how to use the controls
* Keep sash close unless loading or unloading
NOT for storage i




* Minimum amounts needed for your
work

* All containers clearly labelled
* Toxic materials must be locked away  “="

e Corrosive substances must be stored
securely at a low level in bunded trays

* Flammable materials in specially
designed cupboards

e Store acids, bases & solvents separately




* Extremely cold (cold burns)
e Cause asphyxiation
* If you need to take cryogens in a lift,
there are special procedures to follow
(speak to your supervisor or a
senior member of technical staff)




Chemical Wastes
(1) Organic
(2) Inorganic

e Mixture

(dispose in organic waste) i

e \Waste containers must have secondéry
containment and max. 80% full




* Alert nearby persons

e Understand the situation

* Notify person-in-charge
lab. Safety supervisor
HSEO (ext. 4235, 4237)

* Isolate the scene
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Part 4.
Biological Safety




Biological Safety

Biological safety is the prevention of
infectious material or biological
agents affect human health.

Objective:

 Containment of potentially harmful
viological agents

 Reduce or eliminate exposure to
piohazard agents

'




Biosafety Level (BSL)

* Biosafety Levels (BSL) prescribe
- procedures

- levels of containment for particular
microorganism

- research materials
 BSL are graded from1-4




Biosafety Level (BSL)

Biosafety Levels 1-4 (BSL)

* Increasing levels of employee and environmental
protection

* Guidelines for working safely in research & medical
laboratory facilities

Animal Biosafety Levels 1- 4 (ABSL)

e Laboratory animal facilities
* Animal models that support research

* Guidelines for working safely in animal research
facilities




Agents that cause Biological Hazards

e Bacteria
* Fungi
* Virus

e Human cells




Biosafety Level (BSL)

Biosafety Level 1

Biosafety Level 3 Biosafety Level 4




Blosafety Level-1 (BSL-1 or ABSL-1)
* Well characterized agents

e Agents not known to cause disease (in healthy
human adults)

* Prophylactic treatment available
* Open bench procedures

* Animals in open cage system or open
environment (outdoors)

* Good laboratory practices




Biosafety Level 1

Good Practices
* Bench-top work allowed

* Daily Decontamination
* Manual pipetting

* Required Hand washing
* Red bag waste

* Bio cabinet not required

(unless creating aerosols)




Biosafety Level 2

Biosafety Level-2 (BSL-2 or ABSL-2)

* Agents associated w/ human disease

* Treatment for disease available

* Agent poses moderate hazard to personnel and environment

Good Practices

e Limited access to lab when work in progress
* Minimize bench work

* Daily decontamination

* Mechanical pipetting

* Labcoat, safety glasses and gloves required

* Red bag & sharps containers required




Biosafety Level 3

Biosafety Level-3 (BSL-3 or ABSL-3)

e Indigenous or exotic agents

e Aerosol transmission

e Serious health effects

* Treatment may or may not exist

No BSL-3 labs exist at UM




Biosafety Level 3

Good Practices

* Public access NOT permitted

* Daily decontamination after spill and
upon completion of experiment

e Autoclave required

* Foot activated hand washing sink and
controls

* No sharps unless absolutely necessary
* Bench top work not permitted




Biosafety Level-4 (BSL-4 or ABSL-4)

* Dangerous/exotic agents

* Life threatening disease

e Aerosol transmission

Agents of unknown risk of
transmission or health affects
* No known treatment

No BSL-4 labs exist at UM




Biosafety Level 4

Good Practices

Builds on BSL-3/ ABSL-3 practices
Maximum containment facilities
Pressurized Containment Suite

— BSL-3 + Class Il Biosafety cabinet
Chemical decontamination showers

Liquid effluent collection /
decontamination




Biological Waste Disposal

Metal sharps and broken glass

e Cause laceration or puncture, go to “Sharps”
e Metal sharps and broken glass may commingled
e NEVER mixed biological waste with chemical waste




Biological Waste Disposal

Solid biohazard waste

e Autoclave bags or container for
solid biohazard waste

e NO sharps

Liquid
e Leak proof container
e NO plastic bag

N N




Emergency Procedures for Biological Spills

e Alert nearby persons @
* Understand the situation

* Notify person-in-charge
lab. Safety supervisor

HSEO (ext. 4235, 4237) O
* |solate the scene Do Mot e

BIOHAZARD
SrILL

* Shut down the room ventilation, especially BSL
2 or above
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Overall for Chemical and Biological Safety

* Read everything thoroughly before doing
anything

* Do not performed unauthorized experiment
 Never work alone in the lab

* Report all accidents immediately ?
d b ¢




Part 5:
Safety Facilities




Safety Facilities

Operating ~ 0.5 m/s

Standby ~ 0.3m/s

* Emergency exhaust
* Muted button




Safety Facilities

. * Emergency exit
Oxygen Detector

(less than 19.5% ¢ Evacuation button
- alarm will be on)




Safety Facilities

EMERGENCY

DOOR RELEASE

Emergency Break Glass

PRESS HERE >.< PRESS HERE

Emergency door Break
release ak Glass




Safety Facilities

FIRE BLANKET

* Fire blanket * Fire extinguisher * Sand bucket




Types of fire extinguisher and their uses

WATER

Used on paper, wood,
coal, cardboard and other
solid fuel fires.

-
-

Can be used on:
Class A

FOAM

Class A
Class B

Class A

Combustible materials. These
include paper, textiles, wood
and similar materials.

e

Class D

Flammable metals. These
include potassium and
uranium.

Used on solid fuel fires as
well as flammable liquids.

FOAM

FIRE EXTINGUISHE

Can be used on:

Safety Facilities

POWDER

Used on any kind of fire
except for Class F
cooking oils.

POWDER

FIRE EXTINGUISHER

[
[ Pe
Can be used on:
Class A
Class B
Class C
Class D
Electrical

Class B

f‘ Flammable liquids. These

include petrol, oil and paint.

Electrical

Electrical goods. These
include appliances in kitchens
as well as computers, phones
etc.

co2

Used on flammable
liquids and electrical
fires.

Can be used on:
Class B
Electrical

S ML R
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WET CHEMICAL

Used on cooking oil fires
as well as combustible
solid materials.

Can be used on:
Class A
Class F

Class C
Flammable gases. These
include butane and methane.

Class F
Cooking oils. These include
chip pan fires and deep fat

fryers.




Safety Facilities

* When UV lightis on, DO NOT
ENTER the room
* Eye wash shower




Safety Facilities

* First aid box e Spill kit




Safety Facilities




Safety Facilities

Steps in Fire Safety in Laboratories:

Recognize hazards

Evaluate the space before lab tests or chemical
reactions have begun. This includes housekeeping and
storage practices.

Protect yourself through the proper PPE and
emergency equipment.




Fire Safety

* Flammable substances
o Use minimum quantity

o Store in special storage
cabinet

o Store in HSEO DG stores

* No open flames

o Use temperature-controlled
heating sources




Fire Safety

* Ensure your own safety

* Keep calm

* Call for emergency (ext. 4000)

* Evacuate the site - assembly point




2009;03;2.081(4:52:21
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Alcohol lamp

Before using, always inspect the alcohol lamp for damage or
disrepair.

If an alcohol lamp fails the pre-use inspection, notify your LSO.
Prior to starting, examine the alcohol lamp work area.

Know where the laboratory fire extinguisher and wash station are
located and how to use them.

Never leave a lit alcohol lamp unattended.

Keep your hair away and hands away from the open flame.
Always wear eye protection when using an alcohol lamp.

Use tongs or heat-resistant gloves to pick up heated object or
equipment.

Place hot objects on hot pads.

Never heat a closed container over an alcohol lamp.

Carefully monitor liquids as they are heated.

Always use a laboratory burner in a fume hood if noxious chemical
fumes will be produced during the heating process.

7 R 2=
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Part 6:
Personal Protective Equipment
(PPE)




Four ways to enter the Human Body

Inhalation

iy
Ingestion ~

Puncture c=p-

Skin Absorption




Equipment worn by an student/staff that is designed to
prevent injury or illness from a specific hazard
Rubber

Shoe Eye Wash
Gn\rers‘ yButtIe ' Faceshield




PPE (Gloves)

\' R W, 2

Natural Polyvinyl Polyvinyl
Nitrile Neoprene
Rubber Alcohol P Chloride (PVC)
(PVA)

4,7

L

Cotton Wire mesh Kevlar Welding Leather Anti-vibration

g




Glove
Material
Butyl

Neoprene

Nitrile

PVC

PVA

Viton

Silver Shield

Natural rubber

PPE (Gloves)

General Uses

Offers the highest resistance to permeation by
most gases and water vapor. Especially suitable for
use with esters and ketones.

Provides moderate abrasion resistance but good
tensile strength and heat resistance. Compatible
with many acids, caustics and oils.

Excellent general duty glove. Provides protection
from a wide variety of solvents, oils, petroleum
products and some corrosives. Excellent resistance
to cuts, snags, punctures and abrasions.

Provides excellent abrasion resistance and
protection from most fats, acids, and petroleum
hydrocarbons.

Highly impermeable to gases. Excellent protection
from aromatic and chlorinated solvents. Cannot be
used in water or water-based solutions.

Exceptional resistance to chlorinated and aromatic
solvents. Good resistance to cuts and abrasions.

Resists a wide variety of toxic and hazardous
chemicals. Provides the highest level of overall
chemical resistance.

Provides flexibility and resistance to a wide variety
of acids, caustics, salts, detergents and alcohols.

Glove Selection:
* Degradation rate

Breakthrough time
* Permeation rate

JNIVERSIDADE DE MACAU
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PPE (Gloves)

2

How to remove

Pull off -~

gloves safety et
of glove and turning it @
pull forward. inside-out. J

Ball up removed glove
in gloved hand.

5

Pull off Dispose of

glove, gloves A
covering appropriately. £\
removed Then wash W)
glove. hands. ! \

IDADE DI ACAU
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PPE (Eye Protection)

f\p. Safety glasses

Chemical splash goggles



PPE (Eye Protection)

Laser protective glasses are chosen to match
the type of laser used




PPE (Eye Protection)

Quick tips on how to select the
proper protective eyewear

* LPE should never be the first line of 9 Na
protection. ! B
* LPE must protect against the laser ﬁ

wavelength being used.

* LPE must have an appropriate Optical
Density (OD) value for the application.

* LPE must have an appropriate Visual Light
Transmission (VLT) value.




Half face mask




PPE (Face)

Colour code Type For use against Class Other information
1
White P Particles 2 European standard: EN 143
3
Organic gases and 1
A vapours, boiling point 2 European standard: EN 14387
above 65 °C 3
Inorganic gases and 1 European standard: EN 14387
B 2 : ;
vapours 3 Do not use against carbon monoxide
: 1
E SO, and other acid 2 European standard: EN 14387
gases 3
; . ; 1
K s z‘md‘ ua 2 European standard: EN 14387
organic derivatives 3
European standard: EN 14387
Includes P3 particle filter
HaF3 Moy B Maximum use time 50 hours
No class number
European standard: EN 14387
NO P3 Oxides of nitrogen - InCIUd‘.?S P3 particle filter
Single use only
No class number
Organic gases and European standard: EN 14387
AX vapours, boiling point - Single use only
at or below 65 °C No class number
Substance as
SX specified by the - European standard: EN 14387
manufacturer

S WL Ry

UNIVERSIDADE DE MACAU
UNIVERSITY OF MACAU




S MR
JNIVERSIDADE DE MACAU
UNIVERSITY OF MACAU




——

CPE sdhox cover PE 0w cover

shoe cover sleeve cover

)
>

— .

$
NO.1PE No.2 PVC powdered No.3 PVC black No.4 PVC powder-free No.5 Synthetic vinyl

(€

ong sleeve

ZHE. 79 N B
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PPE (Ear Protection)

Ear muffs Ear plugs Ear caps

Ear muffs and earplugs provide about
equal protection, ear caps somewhat less




PPE (Foot protection)

[ Rings For speedlacing syskerm

Ereathable lining
for dry Feet

Fadded collar
far corfart

Genuine Leather Upper

Extra wide fitting
Protective Toe Cap

Hes| Stiffe ner
For zecure and fit

Lates Lining
for toe comfort

Heel Carmfort Dewvice
for energy absarption
Far all day camfort

Pierce resistant midsole

for extra protection Dual density slip resistant sole

for long life and comfiort
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Part 7:
Personal Hygiene




Vaccination

BFIFEMEEESTE - HEMNEEEER (20185 )
rograma de Vacinagao da RAEM - Calendario de Vacinagdao Recomendado para Criangas (a partir de 2018)
Macao SAR Immunization Programme - Recommended Children’s Schedule (from 2018)

SEBS oY 5 6 S FiR Idade/Ano Age/Grade
Vacinas contra i 1 =} B 6 =] 12, L ) " A |[ME-sS&|nBAEE

B
= o = 4 -'.I a8 17 ano do B ana da
Vaccines for At Birth mith Hiths. miths. mthe. mths. mths. mths. pf.ﬁ-ﬂ el |

EEs

Tuberculose
Tubarculosis

& BUBT 3
Hepatie B
Hapatitis B

Policmialite
Foliomyelitis

m,ﬁnﬂfﬁﬁ Hib 1 Hib 2 Hib 3 Hib 4
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Sarampos, Rubsola, Parotidite
Measles, Mumps, Rubella
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Preumococo

Preumococcus
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Papllomavirus humanas
Human papiliomavirus
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Full Course of Tetanus Vaccine

_ childhood | childhood childhood

Case 1 vaccinated DTPa/DTaP DTPa/DTaP DTPa/DTaP Tetanus booster
in childhood (BE=8) (B HE=Hx) (B 5 =) B X el

Adult Adult Adult Every 10 years

Case 2 never Tetanus(Td) Tetanus( Td) Tetanus(Td) Tetanus booster
vaccinated in (257 JX0) (AR £77 JX0) (K257 JX0) B0 A58 7
childhood 1 month after 6 months after

the first shot the second shot




Result of affected by Bacterium Clostridium
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