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Microbiological contamination of cosmetic
products — observations from Europe, 2005-2018

* In the years 2005-2018, 104 reports on
microbiologically contaminated cosmetics were
identified. Twenty of them were products for children.

* The majority of the products (65.38%) were produced
In Rapex member states.

 In most cases, contamination was caused by Gram-
negative bacteria (59.62%), mostly Pseudomonas spp.
(35.58%) and Enterobacter spp. (11.54%).

e Journal of the European Academy of Dermatology and Venereology Volume 33,

Issue 11 p. 2151-2157



https://onlinelibrary.wiley.com/journal/14683083
https://onlinelibrary.wiley.com/toc/14683083/2019/33/11
https://onlinelibrary.wiley.com/toc/14683083/2019/33/11

Corynebacteriumsp.
(A) ol (4.8%)

Paenibac/i_l_llié;&sﬁpl-'
(14:3%)

Risk factors influencing contamination of

customized cosmetics made on-the-spot:
ussp. Evidence from the national pilot project
for public health

(B) N
Periconia sp

(11.1%)
Peniphora sp.
(11.1%)

Ipexsp. > lus sp.
(111%) -

cota sp.

H. W. Kim et al., Scientific Reports | (2020) 10:1561 |

https://doi.org/10.1038/541598-020-57978-9 Bjedmndera sp,

(11.1%)



Type of degradative microorganisms

P )
Clostridia. Lactic acid bacteria Enterobacteriaceae, yeasts. ... Gas production
All aerobic microorganisms O3 consumption
Clostridia, Lactic acid bactenia Enterobacteriaceae, yeasts. ... pH modification
Bacteria producing pigments ... Colour change
Sulphate-reducing bacteria, fermentative bacteria. .. Odour change
Bacteria with glycocalyx, lipolytic bacteria ... Viscosity modification
Fermentative bacteria... Separation of emulsions
Bactenia with glycocalyx, Molds... Visible growth
-

Fig. Causes and consequences of microorganisms contamination
in cosmetics

Molecules 2018, 23, 1571
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- A € & (Laminer Flow), 4 #ﬂ«% 2 % T 1% (Biological

safety cabinet, BSC) : % = & % (class II)(z ) 2} —‘5 o
% R < ] % (Autoclave)

¥ % 4a(Incubator)

- pH B 2k
¢ R ARY

- Rt BT
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Class Il / A1 BSC

| Class II, Type A2
Air In-flow 70% Recirculated vs. 30% Exhausted

| ‘ ttt

!

) Room Air O

@ Contaminated Air

O HEPAAiltered Air Side View

A Bk
B. &
C. fF5AHEPA FILTER ——
D. ﬁi\HEPA FILTER =P HEPA Filtered Air

(Supply HEPA filter) =P Contaminated Worksurface Air
E. 2% % (Rear plenum) =P Contaminated Room Air

F. [
H k2 AR f 2017 https://line.17qqg.com/articles/suwaattchx.html
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& 1= % A3 32 & (Growth Promotion Test)
L 2 ﬁ%"f?/li’ 4 ﬁ‘*ﬁ’\l

o it* BEZ BEF



L g Foae % AR iE

Fa B A A B A& EE
(i MRS i 3 « Modified Letheen agar (MLA) 30+2°C, 48 hr
&% ¢ § § 5k |- Baird-Parker agar (BP) 35°C, 48 hr
« MacConkey agar 35°C, 24 hr
kAR * Levine’s eosin methylene blue 35°C, 24 hr
agar (L-EMB)
B » MacConkey agar 35°C, 24 hr
Bkt A o .
« Cetrimide agar 35°C, 24 hr
v 4 AIKREF  Sabouraud dextrose agar (SDA) |32.5+2.5°C, 48-72 hr

KAME K AL B A AL 0 L BE
K FE s & AR A ARiE 8 ] B
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p 2= 3 E AT
(Growth Promotlon of the Media)

* & FEE% ‘ ‘ ,
230-3BCIER i 518241 F  RAELT ]
/é i
L 4 )3 50}4 gé‘t%
- MLA
Rop Az pRpFEEL~24% EAEE <100
cfu 30~35CH# %18 ~24/| b+ L7 AT
AL £ 7 ]f{-]
- SDA
Candlda albicans#xf& & <100 cfu 20~25C, 2~3 =%
BLEAT A& F
— sfa‘% F* B &

”#Bﬁf'@~ﬁ]ﬁa‘€ré s <100
cfu 30~ 35C 5 % 18 ~24/] & g2 2
E

% Candida albicans (ATCC10231 ; BCRC21538)



fe 2 PR B AR AR

FLEH RERERHK LA | ATCCH% | BCRCHE
Escherichia coli ATCC 8739 | BCRC 11634
Staphylococcus aureus ATCC 6538 | BCRC 12154
PsaLdomares aeruginosa ATCC 9027 | BCRC 11633

ATCC: American Type Culture Collection

BCRC: Bioresourse Collection and Research Center
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FfE 2 %
(Maintenance of Stock Culture)

o M E (REFEEANLC)
oL hEE (=) (-20~-30C) HL =
e ik®m3r () (-40 ~-90C) # =

et WiEF (Z2) kg (-180C mT™) (7
£ HpiRE )

o L FacEE (V&8 %)



% 5 Wi (40 ~-90C )

-PL %‘ _4OOC~_900C 7,3\-7,5’—
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8 F % 11016009195 % % = 2

1 4 3¢
% E R E
EoaiER £ B H A4
A~ i’

:EE M A | 100 CFU/g
BERVERE £ CFUmML | RS #H E AXBE B

FERRIAMAZ | LT (Escherichia coli) ~ &k

ALHE 5o BE A2 8 (Pseudomonas
aeruginosa)~ £ & 8 |
] 53
(Staphylococcus

1000 CFU/g ; o

4 aureus)ié?é.ﬁ'”%;@

) oL %TCFUf mL | (Candida albicans)% -
j: .




Scheme for Enumeration, Isolation, and Identification of Cosmetic

Microbes

e Sample preparation.

Dilute prepared samples in MLB.
Spread duplicate 0.l ml samples on..

(a) (b) (c) (d)
MLA PDA (or MEA) BP (or VJ) agar/Anaerobic agar
48h, 30°Cjwith chlortetracycline/48h, 35°C MLA

7 days, 30°C (optional) 2-4 days, 35°C

* Enrich MLB dilutions for 7 days, at 30°C. Purify growth only if no colonies

on MLA.

e Count colonies and subculture different colony types on MLA and
MacConkey agar (and BP or VJ agars if used in ¢, above). For fungal
isolates, see text.

* Determine Gram reaction, cell shape, and catalase production of
purified isolates.

* Proceed with identification of bacterial isolates as described in text, or
use identification kits.

BAM Chapter 23: Methods for Cosmetics, FDA




D FL R
(Test of Aerobic Plate Count)
R |

c FEILE BRBE REHI T0%C @Rk F
% Rt T
| HFEALP R AL ML
| MLB 9 mL;#
| 108 i & ik

PR RS

| PRl g - A e

| Tween 80 1 mL (121°Ci# 154 4b)
| MLB 8 mL;& 3

| 10% - if e %



h ?*TB SRS L

l Tween 801 mL (121 Cﬁ\ ;;]15/,,\ 45)
| & F# B RE~T3E 2 MLB 8 mL /2 3
11077 ﬁ%‘ﬁ%ﬁ/,z

i

L4

L 3R e i 1 2 3

| & Hte tE R 5)5"%@:@3@6

! ’%Eﬁfﬁ—ﬁ"}:ﬁgﬁl g —> R E:]P;k?
| MLB 9 mL;® 3

11033 ﬁ"ﬁ*ﬁn?




2z % ;¢ Letheen £ & /% (Modified Letheen broth, MLB)

T8 =X fie ,;‘T v &
1 Letheen #2 & ;% (Letheen broth) 25.7 g
2 P4 1L AR B-v P (Trypticase peptone) 50
3 % 3=v Pt (Thiotone peptone) 10 g
4 A% 3 J) 3 (Yeast extract) 20
5 T Fefa 2 40 (NaHSO,) 0.1g
6 F A K 1000 mL

24



Letheen 32 & /% (Letheen broth)

78 =% fie > i
1 Meat Peptone 10.0¢g
2 Beef Extract 500
3 Polysorbate 80 5.0¢
4 Sodium Chloride 509
5 Lecithin 0.7¢
6 Demineralized Water 1000 mL

25



Table — Examples of neutralizers for the antimicrobial activity
of preservatives and washing liquids

Preservative

Chemical compounds able to
neutralize the antimicrobial
activity of preservatives

Phenolic substances:

Parabens,
phenoxyethanol,
phenylethanol, etc.

Anilides

Lecithin
Polysorbate 80

Fatty alcohol ethylene oxide
condensate

Non-ionic surfactants

Quaternary ammonium
salts

Cationic surfactants

1ISO 11930

Lecithin, saponin,
polysorbate 80,
sodium dodecylsulphate

Fatty alcohol ethylene oxide
condensate

26



R BERERTEYE ZE H TR 07

+EYE A] e Z s R e U7 0%
s ] ey . oofii % & #0 (Sodium hydrogen sulfite,
% & (glutaraldehyde ) ~ 7K7] (mercurials ) Sodium bisulfite)
1355 (Phenolics) ~ Z [ (alcohol) ~ F5f5 (aldehydes) ~ [[IF4fi% (sorbate) e b R
li%%5 (aldehydes) HHEle (Glycine)

U4k 8% 1549 (Quaternary ammonium compounds, QACs) ~ ¥ FREL 7 F il

fi5#8 (parahydroxybenzoates, parabens) ~ [ (bis-biguanides ) JigiHE (Lecithin)

Pughkg b &) ~ i (lodine) ~ ¥ ESILIK H RS IR L4 ES (Polysorbate )
KA il LFAZEEER (Thiogleollate)
KP| ~ p# (halogens ) ~ EAH ifCHi S ES (Thiosulfate)

7. WU 7% (EDTA, edetate) FE$EEET- (Mg or Ca ions)

SEEL F R

27




J PR R

| B~ 107 F-9R H ik 1 mL

| 4¢ % MLB 9 mL

| & B 1= 10°~10° 5 71 313 16 e

https://m.yao51.com/jiankangtuku/fnsknmpy.html

Y-
el 4 !'._
s/ "-.\
£ . Sample to
1 el be counted

Dilution —

I ml | m! 1 ml Tml Tml

M= ME AL 3

ﬂﬁﬁ

"
4 § § 8

|

V10 171100 1100 N0' 11100 1ot
o'y pe?dH (10? 10" ne®H oY

Plate 1-mi samples

e

tocount 359 x 100 =

Flate DWution
count factor

1,59 x 10°

Celis (colomvy-forming
units) per milliliter of
ariginal sample

28



3 s %
l ﬁv‘ﬁ’fﬁ/IQC)lmL,LMLA, Ij_-u:L E‘»‘]Fb 3}L’f§/4>,ﬁ$ » BT = ‘é‘;ﬁg
| ZMLBOIMLIMLA» maE Fy %4k (F 0 R - £47)

130°C+2°C, 48 hr

2 Fk2 i

| E5-25~250 #7f 2 AR 4 5 %
R et 5 B L BT R S R A
i‘!F’ ]F' ‘F' -'- E:]ﬁ';: ’ E ad Fb CFU/gi CFU/mL

/
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2z 2 ;% Letheen 32 % & (Modified Letheen agar, MLA)

J& =% fie = ,,T e &
1 Letheen i 3 (Letheen agar) 32 ¢
2 3%, v BE B-v PR (Trypticase peptone) 5(¢
3 B #=v *ft (Thiotone peptone) 10 g
4 az-* 3 J) 4~ (Yeast extract) 20
5 3 1t 4p 50
6 T Eips 3 40 (NaHSO,) 0.1g
7 A % (Agar) 5¢
8 7 AR 1000 mL




-----
--------
- el
-
T~
-

]
P
i ' :{ ) \\ —
i ~

] 3’ \ Bacterial colonies
g i ‘\‘ on surface
%; :
I ‘

i i
B £ [

Diluted

ii ovse il
! suspension

; 9 mL of molten ] Necassialisolowlsa
%2 agar medium surface and in agar

https://m.yao51.com/jiankangtuku/fnsknmpy.html

31



7% 3+ #:- (Colony Counter)

http://www.suntex.com.tw/en/ProductDetaillnfo.php?brand=176&cate=178&pid=194

32



z A v il = = 2 — DI OAAS
\%&D\éi R Z‘C& \\\I_ZIE7<E — 1
& =

I0XEF&EM 0 » 0 453 <10cfulg
&

10X 55&101 15 » 25 520 455 < 2000 cfu/g( 2.0 x 103cfu/g)
& ZHW

100X #zZ 130 0 120 ¢y 125
1000X £z 38 54 ¢y 46

4B (1125 x 1000 + 46 x10000) +2 = 292500

2.9 x 10> cfu/g




EPR R 2 FE R
E5s 2 ST A A
X+Y

%, 7% #(CFU/mL) =

(0.1/D) + (0.1/D)
D:EPrir 2 ffiff &
X~ Y: DfFFARGA Bisdr 2 Fiik



, EE & 2 L
7% #8(CFU/mL) = ‘ -
FP A 2 SR FAA T
(0.1/D,) + (0.1/D,)+(0.1/D,)+(0.1/D,)
LDy Dyt ERR AT 2 A
Xy~ Yy i Dyfffbi s b5 & 2 Hi ke

id

A
ey

Xo~ Yo ! Dyff RS BRAx 2

5
owf



SMLAR % - FE 2 & 0 R EF A%

| B~& k7R (MLB) » 30+ 2°C, 7% > & =

VEF &% ¢ T A ~HHFA2 $RERZ
e iR



5 &+ 12 % & (MacConkey agar)

78 =X fie > KA E
1 % ¥=v *n (Polypeptone) 39
2 ¥-v i (Peptone) 17 g
3 ' 4% (Lactose) 10 g
4 "%+ 7 (Bile salts No.3) 159
5 3 1“4 50
6 ¢ 4 = (Neutral red) 0.03 g
7 i 5 % (Crystal violet) 0.001 g
8 A % (Agar) 13.5¢
9 A K 1000 mL
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£+% ¢ ¥ § 3k 72 &5 (Test of Staphylococcus aureus)
FH R

2 é“!ﬁ.i“’ 4
| 10% ## % *:30°C, 48 hr

| P>—- ;B s £3"BP £ 4L »35°C,48 hr >

| AEERA EE2~3mm o & ha ~ TF ~ 3 pe ik
AR AT 0w FEARRAL RA GG
PIRZ2 SPIRBSE

| 4957 5 BT 4188 % 2 MLA > 35°C, 18~24 hr

| 2 ik



¥ 40 7% 5 32 % 28 (Baird-Parker agar, BP)

A #25 % 7 (basal medium) (Ejg g;o}m:ﬁ:ié Leﬁifhﬁent, EYT)
i ;fjwn-g‘ fe "?F%“E‘

3%, 1 F=v " (tryptone) 109w mpF2ma Bk 3.7

2 g # F (beef extract) 50| 1% 7; Fifie 47 % 7% 10 mL

Az-# 3 1 4 (yeast extract) 19

[ fk 4 (sodium pyruvate) 10 g

+ #efz (glycine) 12 g

% it 42 (LiCl - 6H,0) 50

A 3% (agar) 209

A K 950 mL

% >3 & A (Complete medium)
R 4 AL EYT=955

39



www.bacteriainphotos.com

clear zones around colonies

(lecithinase production) eem— black colonies
(tellurite reduction)

https://kknews.cc/news/
r9k92br.html

opaque zone of
precipitation
(lipase activity)

|IIII|III||IIII|III||II
0 1 [em] 2

Staphylococcus aureus
Baird Parker Agar

http://www.bacteriainphotos.com/baird_parker_agar.html
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| md %0500 ARiel AL g K4 AN L UokiR o

VAR S @ % 48 2% A48 2304548 > -Kik o
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Gram Positive

Gram Negative

CD

//‘-\

Fixation

Crystal violet ' l

lodine treatment ' s

Decolorization C"/) (_,

1

Counter stain ’ ’

safranin

https://slidetodoc.com/medical-microbiology-lab-3-by-assistant-lecturer-zainab/

42



&
o [ =) .Siapf? yviococcus
Eschericlia / aureus
coff ‘ Gram-positive
Gram-negative .

o

FEAEEA
u';‘;‘ -»"'?11 8
" - R’l )Z .

‘?‘.‘xﬁ’;ﬁ;!h%ﬁi: ;
N sE AT RS

Staphylococcus aureus] [ Escherichia coli

https://slidetodoc.com/medical-microbiology-lab-3-by-assistant-lecturer-zainab/
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2. j§ ps ;%% (Catalase test) :

| BMLAR £ AV & A st fat

L1
3

| 4e3%: F it & pR1~2F 0 BB

ko



Catalase Test

+
3% H,0,
Catalase Negative Slide Method Catalase Positive
(No Bubble) (Bubble Present)

https://microbenotes.com/catalase-test-principle-procedure-and-result-interpretation/

45



3. ¥t Ffi= 7% (Coagulase test) :

LAMLAR % & 1 493 2 BHIER %20.2 mL2 3
?a 37354 2°C, 18~ 24hr

umﬁ%]ﬁ’ﬂ_f&% SmL>>*35+2°C, 6hr> & ¢
1] PFELZ 3 4882 25

VFRARRA S pf R4 1 24hrE %2

| ekt s - T f MRS BB R



Coagulase Tube

Test Clot foimation TeSt

, l | Clot
' N [ <2v0N Formation
Coagulase = Coagulase \ :
Negative Positive | e
3 Coégulase Coa_gulase
Sllde TeSt Negative Positive

https://microbenotes.com/coagulase-test-principle-procedure-and-result-interpretation/
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X 24 ‘;;‘.—]“_1 # %% (Test of Escherichia coli )

A rg]g#% °

1107 ﬁﬁ%%ﬁ,,ﬁr *~30°C, 48 hr >

PR AR B LM AN B AL
ié\sS"@, ) B T

iR d 4 Gram ()
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4 H\;v“te'-h’g}
F o T R R

(Levine’s eosin methylene blue agar, L-EMB)

7 =% i i
1 v i (Peptone) 10 g
2 5t 4% (Lactose) 10 g
3 Bk a = 47 (K,HPO,) 2 g
4 A 3 (Agar) 159
5 * = Y (Eosin YY) 0449
6 1 7 g= (Methylene blue) 0.065 g
7 Z A K 1000 mL

49



https://www.researchgate.net/figure/E-coli-colony-morphology-on-
MacConkey-agar-plate-Presumptive-identification-of-E-coli_fig2 319130632

https://legacy.bd.com/europe/regulatory/Assets/IFU/Difco_BBL/211221.pdf 50



NosowW

METHYLENE BLUS

H + ONa—
nte a— EO5in

DYE COMPLEX

Dunsmmand s nalecoitiass ol e Vil a2 X _ur M

Proposed mechanism o f complexing o f eosin and methylene blue
under acidic conditions.

https://www.semanticscholar.org/paper/Mechanism-of-Action-of-Eosin-Methylene-Blue-Agar
-in-Horvath-Ropp/f5ac79d044526184a18106e7040fc03d25ace8a7/figure/2



~ R FEEY  BR
9072 B & (||v|v|C)

smaay AR MR aupg e
Indole &% =4 R d +/—
7 A ik = d ¥ ¢4 -
P ¥ i d R 4 —
REFBBAI T B RER 7 —
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Bk T2 R %

(Test of Pseudomonas aeruginosa)
FHRE

AR iR

| 10% 4% >+30°C, 48 hr -



it Lz A 2B e £ A (Cetrimide agar)

78 = fe = At g
1 3%, iv g B (Pancreatic digest of gelatin) 20 g
2 | & i 4 (MgCl,) 144
3 |Afkdr (K,SO,) 10 g
4 A % (Agar) 13.6 g
5 it LUz = ¥ 4% (CheH,,BIN) 0.3 ¢
6 A K 1000 mL
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1
V

WY R 2
o/ I; ‘
N2 =g
b3
Ny
L2
A
&%
&
https://www.flickr.com/photos/139

30485@N05/1418859086
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https://www.researchgate.net/figure/Figure2-Show-Pseudomonas-aregenosa-colony-

on-cetrimide-agar_fig2 308596767



Pigments produced
by P. aeruginosa

Pyoverdine
(Yellow- green)

Pyorubin
(Red-brown)

Pyocyanin
(Blue- green)

Fig. Pigments produced by P. aeruginosa

Annals of Phytomedicine 8(2): 28-42, 2019

56



2 5k M SR P
i % % ¢ (Gram stain), Gram (-)

- 3 sl = < z 1
ti = /%%ﬁi/‘ % B & R iis&frs 1t pr 2%k (oxidase
est)» % S L X BH 0 RIBEFL IV HF& o

57



= #4832 % AL (Triple sugar iron agar, TSI)

T8 =% fie = ,;’r e &
1 | % 39 "% (Polypeptone) 20 ¢
2 | & v 4p 59
3 | 5“#E (Lactose) 10 g
4 | & ¥ (Sucrose) 10 g
5 |3 5 # (Glucose) 19
6 |Fifhdsiiék (Fe (NHy), (SO,), - 6H,0 ] 0.2¢
7 | At EeEear (Na,S,0,) 0.2¢
8 |f~ .5 (Phenol red) 0.025¢g
9 | &% (Agar) 139
10 | x4k 1000 mL

58



Result

Reaction on TSI Example
Butt Slant Result
color color H,S
Non fermenter
: Alk/Alk/-
Red Red Negative . eg.
€ | (No action on sugars) Pseudog
Yellow Red (Glucose fermented e.g. Shigella
without H,S)
Positive LNF
black in A/AlKS+ e.g. Salmonella &
Yellow Red butt (Glucose fermented Proteus
with H,S)
LF
. AIAJ- .
fermented) i

https://www.slideshare.net/anwarsh148/enterobacteriacea-ii-biochemical-reaction-2
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Oxidase Test peer BN few

Principle:

Tetramethyl p-phenylene diamine hydrochloride
(oxidase reagent)
colourless

Cytochrome oxidase enzyme

Indophenol

Purple colour
( wnfnm-z min ) https://quizlet.com/36699920/lab-tests-

for-gram-negative-rods-flash-cards/

https://leaked-video.live/lp/skip-Ip/index-new.htmI?tag=500067&tagl=
ADK&tag2=14920667&tag3=500067&tagd=ADK&clickid=30lz1x38t2kpxkohr0
&country={country}&affid=500067&subid=14920667&as=adk
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A F BT FRT AT %

A A ER B R E a8 RE YRARAT A R
# & e (tt) | ma(Bt) ()"
TSI4t @ | &R () | Fa(FRM) ()"
wEE | AR BERA R | mAERARE (-)"
AL & 2 & JEE & ()"
42°C & £ 3R FRSAR | BABAK ()
15 AR B B Ay R B E (+)
A — B B 2R AR ge e (+)"
¥ 5B PR Bk B 3R K6 = & ()"
HEEHR | e | hiaRid & 9t (+)"
BR% | A A & (+)
B E A RER A (KIEME) £ (+)
&% A & AR A (4 i) & (+)

: o1

ai T LG -



kA F TR

07}\’}‘5’ Bl\zo\.‘»

L ke (=1

/l

%]

V)

ﬁ Ei\:!o\.‘» ; f@ Lﬂﬂ 'Ekgb

51 =x) o é‘_f;ﬁﬁ{&
mL o

2. Hed P R o &

BRI 1= ®HiF3

3. WK 30

" =

1=x) &A@
T FHR (03

%% & % NMT 100 CFU/
R LR 3Bk
U Bt 1 g

Be FHETR
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RE R Ak %

|ZImLE »@ R4

LA 2 4r245C 2

2% 4 15-20mL, 4 F

Lok ten b

12y v”\""‘W
”\—”1 x .T/f{r‘]

AR, RS ERER AT

| % *+30-35°C, 48-72 hr



R S A £ REE L
(Soybean-Casein Digest Agar)

I8 = fie > Nt
1 |35 gopaE 15.0 g
2 ) B R 509
3 F it 4 5.09
4 % "q 15.0¢9
5 K 1000 mL

#EEPH, &2 Ffe 2 25°C, “riplpHE % 7.3£1



7 HAERLFREEES
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https://alchetron.com/Formazan
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Merck: Cult-Dip combi
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Total Bacteria Count Agar (TTC-Agar)
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5. Hygiena SystemSURE Plus Hygiena Luminometer
Water ATP Test

 AquaSnap™ Total measures both microbial ATP (living
cells and particulate matter) and Free ATP (non-
microbial or dead cells) in solution. The device contains
a detergent to release ATP that is bound to microbial or
organic matter and inside microbes. AquaSnap is easy
to use, economical and gives real-time results.

* The specifically designed dipper tip collects 100 ul of
water ensuring consistent sample collection. Use
AquaSnap Total in combination with AquaSnap Free to
determine microbial ATP in a water sample.



https://www.hygiena.com/food-safety-solutions/atp-monitoring/aquasnap-free/
https://www.hygiena.com/food-safety-solutions/atp-monitoring/aquasnap-free/
https://www.hygiena.com/food-safety-solutions/atp-monitoring/aquasnap-free/

ATP Testing Procedure

https://www.hygiena.com/food-safety-solutions/atp-monitoring/systemsure-plus/
71
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2. Bél\/l Chapter 23: Methods for Cosmetics, FDA,

3. I1SO 11930 Cosmetics — Microbiology —
Evaluation of the antimicrobial protection of a
cosmetic product 2019
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