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Formaldehyde

WIBWNNEgULINHA finsgaily
MAIYAARSRNIaY
AMITUNVIEAERS W IVEdveuuiy

gaslaseaine  H,CO win CH0
CAS NO. 50-00-0  UN No. UN2209 Formaldehyde, UN2213 Paraformaldehyde
i‘la%uq Formalin, Formol, Formic aldehyde, Methanal, Methyl aldehyde, Methylene oxide,
Morbicid acid, Oxymethylene
tayavluvesansiadl

formaldehyde tuguveavmiiFlawiiouh luguufasslifAuaswiinnierna nduquuasiiqvisssaeifios

- M3azane: avaneiildiunn fie 400 fadni/Aaddnsi 20 sewniwaded

« dwiinluiana: 30.026 ndi/lm vunaidn winndniudntdes

« anudunsaang (pH): 2.8-4 lugUvesansagane formaldehyde

« AUENTUNIY: 1.067

« ALY 0.815 nfw/gnuiadisufiuns Tuanusufia 7 -20 esmwalea Armunuuduing

(1 = 1) 0.8 wuwutiesninh

« YAVABUMAD: -92 DIAYATYE

« YALpBA: -20 DIF YR

« 92Ul (flash point): 71-85 aarwaida dmiuansazany 37% il methanol way 50 asmimaiea

dmsuansarane 37% e methanol

« avavnuile: 1.067 Tuguufia (@101 = 1)

« audile: 11ARdT 1 ussenne vide 3890 faduasUsen 1 25 esrnealdea

» Log P: 0.35 azangluludiulaves

- QounNqeRalWEnlulR: 424 asrwaidua

- m3finnseu: luguansazaneianieu Tuguuialifnnseu
Available uses/form/source

Formaldehyde Tnefluifuufie wilwynarndisdeslneddduguuuuufia \lesrnawAnuRRen polymerizations
a¥mufeu vlidaln uazsdaldiflelauuadin wiorafou thaziseu§jisen polymerization n1siiy
methanol Faedudsufjiien polymerization Tumsvudsdsinasuanulhidumeazans vidoveuds Tne
HIUATEUIUNITPIULLIY (condensation) uRaasiudsuuresvadly formaldehyde Tuguuuudu wu cyclic
trimer metaformaldehyde, linear polymer paraformaldehyde Wusu asiduveunahlv uasinnseu
finduqu vieegluglvaudadunwidondndvinauqusous 16

Formalin® Ao ansazanediil formaldehyde WWudhuusznaundn 37% wardiaswdiududiuvszneuse
WU Methyl alcohol (methanol) 12-15%, Sodium phosphate, Phosphoric acid Wudu Formaldehyde 150u
thenshidoludnslvg ensindes Ame mansunmddmsu tissue fixing
Health Effect and management
adeandmune

.0
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« RNl
« szuumaumela
* SEUUMAAUBIMNS
2N TRHAEUNEUY
&uamamamela: anssemeieadeym ayn uasmadumele Wuse 1o vanfswy Boufisws atuld
o138 uazvnelaveu vilwAn chemical pneumonitis Waz pulmonary edema &
dudfavnenisiu: Esreaununsidetielugdivgvdaiu formalin 30-60 adans (2-4 Houldy vide 1-2 8n
voulvg) Ineflonsmuadiln Suunld 2 ng
o 8MMslamEdl (local effects) 91M15983N15AANTOU (Corrosive effects) 21M15UIAYID988 19U
91duu dhewad nszmizeImseniay @eseenlumafuemms madusmsaneduiniing ey
wagfusu Tneunduiinsumnzemns waranunsavenededldidnuazdldlvgls druvaeneims
fawuinlaizuusedn uaslasnniuiidulangvemasnems
0 91N1518958 U (systemic effects) wu T duau Tral1 veudn Fadusinisves wide anion gap
metabolic acidosis #adurasn 1) LﬁatﬁamaLaummsﬁlﬁ%ummﬁu hay 2) msiaey formaldehyde
(i formic acid 3) lunsdithen formalin il methanol fuduUszneuss methanol axfinsgady
1057 uazdin1sgesidu formaldehyde uay formic acid 8ndae dnadelulnrounis uazyiliiie
amensnuanfaddluldon
duifavneiantde: ilviilennsssaeiAes uns waztan wis uaniduye nsdiduladuysssndunanu
nelviAnUiAseuivinlvmlsdniau (contact dermatitis)

o/ o [

Furaniann: nlndlenn1ssemeiAes auas Uanen

v <

dudamadon: wuldlives S9veuinida intravascular hemolysis TuftglanneFosiumenidon
Tnedfuunmvdssnidelsaluniesdrlage formaldehyde udhansmndnsluaies
N138URETZEZE1 (Chronic exposure)

- Yil¥iflemstandswy aauld RuRovda uee Anayn uazssmeidesnam

« §l518974 occupational asthma

- anlanaliyns (reduced fertility) Tundlaiiviauldifidudia formaldehyde WWunau
QUL

International Agency for Research on Cancer (IARC, 2018) 9al4 formaldehyde ag’l‘uﬂdu 1 (Group 1)
fio “Wuansieusdluinged” Sivdngudanuludnivasswuasiywd lnevdngunmafousSiivaiolungsd

€

=l [ [ -3 -3 a = . 1 aa [ o
AD nzLiaﬂawawaﬂwswy,ﬂ (nasopharyngeal cancer) dgl3LALEDATNTUA myeloid SIUURANFIUIINA
‘luuwéﬁa mﬁﬂwm%ynl,l,aﬂmﬁa (nasal cavity and paranasal sinus)
nmsguaihefiautalsmeuna

1. dgtheeesnanuinaminmsuuieuasil

2. ynwuiglheimsuwleuansil wu dansiniivnaaiderh Wiglisneaderhuasintesusedusenvionun

a ¥ o v g 1 2 al v v 1 14 'e’ [ 14 ﬁ L] : @ g 13

wazgiudedadaenegetiey 15 wiil (drd1slisen Tduhay vinlimsuuleusenladietiu) fuideduay
wisaseaulugewanainaestu dauings

3. Tunsdlfflonnisuaun muas mnldaeuuaaud Iineasenyiuil uddsmdediaseavieulnde
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(normal saline solution: NSS) Inenistiunluar 1 uiufilulSunauIneg1etiae 15 W9l N398199U0INS
SEALLADINIANAY
a v ' v P &
4. quamadumela wazszuunsmelavesiiae wu eendiau gaiauve esnarsimngaasly
anudiudugs ezviliAansuaduveslendeundu wasinlinsmeladumadla
5. mndun1siiu Fansedumsenfeuwsizagyliddnla Thminmens dauwwndiud
= aa & . & = v o
6. lunsdimelaiidesdn (wheezing) Miavasnaufiu e weevasnawls
7. anvinuasRanudygatn wazadulwiila Qunsdivinld)
nstasfudmsudmininieansisugy
1% ¥ o | 1% & Ao o I 17 v a 'Y
Wnthiiansisaalipndilunundunsie (Hot/Warm zone) iissnniuunumvesdmtmtesiu
wazusTINanssuienvesedldyatesiuansiadl (PPE) sesiu A (SCBA)
1. AwihfassaguiuiRnis o yaiinmelviey Cold zone uagldyntesiuansialisedu C
2. nydlngUaetalsanerunaud tnguledaliiunisaneiy viveduadsliazenn Tianwialwivnasineu
o A A 1 Q) 1 Q) Q o .
dviesnnidu Wivihiiansisageiivieanss sedldyateaiumaaiisedu C murslingunsaifunsasrnulaensde
AUYAAR FINNTN
A15199 1.11 gunsalfuasesrdnulaandivdiuyanadiuans Formaldehyde

awgunsalfiaafunmamelanuumihnandeuldnsasansalinssyinly

q

#3U Formaldehyde uundunsas

e Q:ﬁ Vl'VT‘ﬁ)'Iﬂ PVC, Nitrile, Neoprene, Natural rubber W%ﬂ‘vﬁﬂsu‘]
fisy ¥y 914 Formaldehyde 16

Tﬂﬁﬂﬁutﬁauﬁﬁ’m’m PVC, Nitrile, Neoprene, Natural rubber 3o
yiinduq Nszyimu Formaldehyde 1ot

| aullduiunsaumiuansindiviauuu (vapor-tight chemical goggles)
-

Y

nsuuiiouypegf
fMomavudiousoyamnsvmamsunmdls lesmnasanansassmeld uasneliAnnssemoidiows
\Woysnag uazfamilsld
N3RS URNT
- M3l
o dulannmmela
. avaeududireseendiaulunseuaiden (pulse oximetry)
* Chest X-ray
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o duNan1w
L A Q) 1
- ¥n pH vosansduiagiae (i)
P ) ) a . . o W
- nduRan9e 30 pH 71 conjunctival sac BAYA19A"
0 FUNAVINAITAY

- CBC, BS, BUN, Cr, Electrolyte
- @4,329 Coagulogram LAY eil Gl bleeding
- Arterial blood gas (ABG) Tunsdiveumiles &u vize Wlanemwsiu

« f7UAIM TN (Biomarker)

- a A& o ° A A oa ) : :

FavaInduREINNITUTENBUBNTN Wislimsvatuillows Aie suAuYes DNA-protein cross links Tu
white blood cells
n135nEN

1. msdnwuulseAulseaes

« guantdumele mniliaumeann gaauveesn

o a e P v o X o a o v Aa

- lvisand@iau Tuseiflonnsweumiles diliduiavisenasnanfivanusalduvenevasnauls Tuseddl
9IN1TJULTIMTORINTRIATURIISAUN systemic corticosteroid

» lunsaininadumeleduueaiu madumeladuvan aslesi Yeauiu vise Yeadniau Wansan
lavievrewala

« p5vinAnuBNfvteandulunszuaden (pulse oximetry) Wazn1siiuresiale

« Waduidaasmaiutaty Aasanliansu isotonic solution NMViaBALEARIANUAIMLALNZAL

« winflansszmeidesiins visedsuumwes ivihanuageiauna wilounsallaunse ang vise nlwd
ih¥auaIn MenssuLsvIealinaser ey Wy Inulumi vielinasean1viiau wu e Jefu wve
oz wusdlilSnwunmddasnssuwaiadin

Aw o A v w A Al v o v a 1Y) P F . t%
- AsdldNRaNAT dslionnsseaeimas Tvinasdaiiy wazdn pH 1 conjunctival sac T pH 7-8
wazlSnwdnyuwnd
<€ L4 IS < o
« Uanwe1gsunne inniiveauin selsnsniau
« ihszlansaradygradnuazaiududiveseandiauluden n 15 Ui AWNI1DINTILAN
Al YY) a v 3 vy a a o o &

- nsaltheduralaensiu edweewns Tiiindenivaeanidens tiesin formaldehyde Wuans
finnsaunil systemic effect Juuse Wetsmnudesiudseleniuds asldagiensanzeomnsgaeansial
formaldehyde o8n WailiiA5IA activated charcoal 1Hiasanerauatsseslsanaideindes

o Usnudasunyd/e1g sunndseuunnaaueImnsiie early endoscopy MBUTERUAINTULTIIN
corrosive effect msvinlugUheynsentenismaiuemstninu uaverasiewmdadiiinisivian
a13Allguuse vise nssmeneg d9eeuinenasiesin emergent gastrectomy vserdnuAlunag
gastric outlet obstruction

o Tusne#dl acidemia 11N AI55AEIR8A15IIA Sodium bicarbonate waw Folinic acid (Leucovorin)

' a . .
Frewdeu formic acid knaneiliu CO, + H,0
o MY urine alkallmzatlon P8L59n159U8NYes formic acid lnefanu urine pH Tuls 7-8.5

o

o U5 nmmamwmﬁsfﬂm \levh immediate hemodialysis 11 formic acid aanaNEen WoNANLELDN

SIADIALIUININSSNY
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.

formaldehyde uag methanol eanldidnsie

2. MIFnWIMUUIUNIE

« U formaldehyde agnaiien lufinssnwianiy

« f1fiu Formalin® i methanol ifudauusznau Wms¥nwiawizmaseasidesluun methanol
Azunsndouszeze1a (Long term sequelae/complication)

« lumefiflennsmadenguuse axviliinisvieuresusn (pulmonary function) fianaq

. ﬁiwamu@'ﬂfaaﬁ\lﬁ%’umsﬂ%mmuﬂﬂﬂuv‘iﬂﬁ%’n e persistent neuropsychological sequelae
W MsEeuit AnuaansalumsinuvseSeunnad
MsuAns9RARIYN (follow up)

« Tunsdiiduavnamsfiu Taamuensmaduensiuniesniiu uasUSnwndasuwnd filanmssngm

« lunsdidudanien Widamunsinuiudngunmd drdlensnnda nszanmgu nsgadenisueaiiu
amsfinasawuunng (dandutin

drflormsmelafiaund flennsdn viefidgmiBesseuuystam msBeuddh muaunsolumshey
videiZuunnas neRnssudeuly

AUISNNTLANISINDSUNSIWMAN:IUSDN TSUWHIVIAS:DOV IA:AUIDLINYISWISUR ANUIWNYMANSISIWEIUIASIWISUD




JadSIATIA=IudMIMSSY

PNANTUIENBUNNTRBUISES
1. Paul M. Wax. Chapter 104 Antiseptics, Dysinfectants, and Sterilants. In: Robert S. Hoffman Mary
Ann Howland, Neal A. Lewin, Lewis S. Nelson, Lewis R. Goldfrank, editors. Goldfrank’s Toxicologic
emergencies. 10t edition. China: McGraw-Hill Education. 2015. Page 1295-306
2. John R. Balmes. Chapter Formaldehyde. In: Kent R Olson, Ilene B. Anderson, Neal L. Benowitz,

Paul D. Blanc, Richard F. Clark, Thomas E. Kearnary et al., editors. Poisoning and drug overdose.
7th edition. New York: McGraw-Hill Education; 2018. P.249-50

3. National Center for Biotechnology Information. PubChem Compound Database; CID=712 [internet].
Bethesda 2018 [cited 2018 Jul 24]. Available from: https://pubchem.ncbi.nlm.nih.govAompound/
formaldehyde#section=Top

4. Wikipedia. List of UN numbers 2201 to 2300 [internet]. 2018 [cited 2018 Jul 24]. Available from:
https://en.wikipedia.org/wiki/List_of UN_numbers 2201 to 2300

5. Scorecard. Formaldehyde [internet]. 20 [cited 2018 Jul 24]. Available from: http://scorecard.
goodguide.com/chemical-profiles/html/formaldehyde.html

6. CreationWiki. Formaldehyde [internet]. 2012 [cited 2018 Jul 24]. Available from: http://creation
wiki.org/Formaldehyde

7. Hazardous according to criteria of Worksafe Australia. Material Safety Data Sheet formaldehyde
[internet]. 2014 [cited 2018 Jul 24]. Available from: http://www.kendon.com.au/catalogue/
msds/industrial/formaldehyde.htm

8. International Agency for Research on Cancer [internet]. IARC monographs on the evaluation of
carcinogenic risks to humans: List of Classifications Volumes1-122. Lyon 2012 [cited 2018 Jul 24].
Available from: https://monographs.iarc.fr/list-of-classifications-volumes/

9. International Agency for Research on Cancer [internet]. IARC monographs on the evaluation of
carcinogenic risks to humans: List of Classifications by cancer sites with sufficient or limited
evidence in humans, Volumes 1 to 12 2 [internet]. 20 [cited 2018 Jul 24]. Available from: https:
//monographs.iarc.fr/wp-content/uploads/2018/07/Tabled.pdf

10. Robert B. Pernaa, Ernest J. Bordinib, Maria Deinzer-Lifrakc. A Case of Claimed Persistent
Neuropsychological Sequelae of Chronic Formaldehyde Exposure Clinical, Psychometric, and
Functional Findings. Archives of Clinical Neuropsychology 2001; 16:33-44.

11. Alexandersson, R., Kolmodin-Hedman, B., Hedenstierna, G. Exposure to formaldehyde: Effects
on pulmonary function. Archives of Environmental Health. 1982; 37:279-84.

AUISNUITLANSIADSUNSITNIANTUDDN TSYWWIASUY IAFAUSDUINYISIWISUD ATUIWNYAMANSTSUWEILIASINIEUD




PDF Compressor Free Version

doyadSIALUA-IUIMIMSSH

) d o s
wuamununsguagUleiduiEans Formaldehyde

Formaldehyde
exposure

Skin & eye decontamination

Cardiac arrest?

Follow ACLS guideline

Impending upper
airway obstruction?

Yes ‘

Endotracheal intubation
Respiratory support

Intubated

Dyspnea?

Pulse oximetry, give O,
cannula/ mask with bag
| Chest X-ray, ABG Detect

Acidemia

chemical pneumonitis or
metabolic acidosis

N | Adequate
o -
oxygenation

Gl bleeding or severe
corrosive symptom?

Until stable

Give isotonic IV fluid
Consult for early endoscopy|

v

+ surgical intervention

Acidemia|

Metabolic acidosis
Give Sodium bicarb &
Leucovorin

Endotracheal intubation
Respiratory support
ABG

Asymptomatic Observe
4-6 hours

No acidemia

Supportive treatment
Step diet

Clinically improved
Consult psychiatrist, if
self-harmed Consult occ med

» Consider urine alkalinization

Check methanol co-
ingredient if yes —
management as methanol

protocol
Consult Nephrologist
for immediate
hemodialysis

for, occupational exposure
Discharge with follow up,
if needed

Until stable
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Progress Note

Date/

Time

Order for one day

Date
/Time

Order for

continue

INVESTIGATION
- pH of solution
LI Serum electrolyte, BUN, Creatinine, plasma glucose
1 Serum osmolality (if suspected methanol)
O CBC
[J PT, INR, aPTT (if Gl bleeding)
[ Serum lactate

O Lab other ...

[0 Acute abdomen series (ingestion)

[J Chest X-ray (inhalation)

[J Pulmonary function test (inhalation)

TREATMENT

[ Skin decontamination

L dT or TT 0.5 mL IM stat (chemical burn)

[J Eye iigation for 15 minutes, pH conjunctival sac .........

[J Endotracheal intubation No. ... Depth ...cm

[ Ventilator setting ........cocccveeeeeeeveeneronne.

L1 O, supplement by ....... LPM

[J Salbutamol 1 NB stat X ..... times then 1 NB g ..... hr

[ Dexamethasone 10 mg IV stat (severe bronchospasm)
then..mg IVq..hr

O IvF ... 1000 mL IV drip .......

O 7.5% NaHCO, .....mL IV push

then 7.5% NaHCO; ......... mL IV drip in......... min

[ leucovorin calcium 50 mg IV qv 4 hr x 2 doses then
folic acid 50mg po g 4 hr x at least 2 days

O urine alkalinization 7.5% NaHCO, 150 mL+D5W
850 mL IV drip 2-3 1984 maintenance rate keep
urine pH 7.5-8

L] Gastric aspiration (large amount ingestion)

CONSULTATION
[ Medicine O Surgery [ Eye [J Nephro med
[ Plastic surgery [ Psychiatrist [J occ med

mL/hr

- NPO

- Monitor Vital
signs, /O
Medication

- Omeprazole
40mg Vgl2 hr

Department of service

Ward

Physician

Name of patient

Age

HN
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NAME HN

Doctor Treatment Record for Formaldehyde exposure

Ask to responsible personnel to find out ingredient on label or container or shipping paper

O Pure formaldehyde (.....%)
O formaldehyde (....%) mixed with methanol (...%) — $nw1Aftu methanol protocol
HISEONY wossssnsssommsmsismvemmmsssssssms s erers s sy rvisss

GA: ( ) cyanosis () dyspnea
() alteration of consciousness
( ) NORMAL

Eye: ( ) NORMAL () Impaired VA .....coovccvreenmeeneenne
( ) conjunctivitis () corneal ulcer

() corneal opacity

Respiratory:
Upper-T JNORMAL { Jsiider Jhoameness oo s s
Jagholia @000 ssesessseesemscsemmmmmes s

Lower: () NORMAL ( ) wheezing ) I T[] U

( ) poor air entry () coarse Crepitation ..

() fine Crepitation e raaeee

Skin: ( )NORMAL ( JRash ( ) SWENG  ceceeceecnecssenmssssessssssssssssessssssssssass st sssnnes
L JUlgar e e SRR R 555

( ) Bun........... AEITEE e TOBSA  sessmmvesysnsnmes s s i i T S
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