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Application of Scanning Electron Microscopy-Energy Dispersive
Spectroscopy in Identification of Pharmaceutical Packaging Materials

CAI Zhi-wei, LIANG Jian-mou, CHEN Chao

(Zhejiang Institute for Food and Drug Control, Key Laboratory of Drug Contacting Materials Quality
Control of Zhejiang Province, Hangzhou 310052, China)

Abstract: A new identification method for pharmaceutical packaging materials has been developed based on the scanning
electron microscope-energy dispersive spectroscope (SEM-EDS). SEM-EDS combined with infrared spectrophotometer
and differential scanning calorimeter to analyze and identify the rubber stopper and laminated film of unknown
composition, and the thickness was measured. The rubber stopper was a brominated butyl rubber stopper covered by
ethylene-tetra-fluoro-ethylene with a thickness of about 24 um, and the laminated film was a polyethylene
terephthalate/low density polyethylene/aluminum/low density polyethylene laminated film with a thickness of about 38,
19, 13 and 14 pum, respectively. The SEM-EDS identification method for pharmaceutical packaging materials can
determine the elemental composition and proportion of unknown compounds, thus solves the bottleneck encountered by
the traditional identification, improves the efficiency and accuracy of identification greatly, and provides new ways for
identifying pharmaceutical packaging materials.
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Fig.1 (A) SEM diagram of rubber stopper, (B) SEM diagram of laminated film
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Table1 Atomic concentrations of rubber stopper and

laminating layer

Y JLH JRFH 53 /%
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Table 2 Atomic concentrations of each layer of

laminated film

Y JLR JRFA 53 /%
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Az Au 62.24
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Fig.2 (A) EDS diagram of laminating layer of rubber
stopper, (B) EDS diagram of rubber stopper
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Fig.3 (A) EDS diagram of a-layer of laminated film, (B) EDS diagram of b-layer of laminated film, (C) EDS diagram of c-

layer of laminated film, (D) EDS diagram of d-layer of laminated film

HMELE, RIE AR a J2 R B R 2 RS,
AN ¢ 2R OHTZ, JCHH 82T AMEAE R4,
R FEJZAE 2 950 F12 892 cm™' iy FH B4k shis, 7
1472 em™ Sy FE3E/AI0 P S0 il 28 T e sh W g i, 7
1389 F1 1365 cm ' SRyl T 34 M AR TE 4R sl W i i,
T 1230 em ' A F SRR S W 00 . 38 3 X
T B FELT AN, FRIIICIE 2 i A T I ZE.
e FETE RS ZAE 1 454, 719 em™' 230 HY L4 il 28 1
PRSI, 78 1 220, 1 146 cm 'y CF, 45 HE3h
W, 38 3 X 205 - DU SR 2 M JL R W 21 Ak,
W FERE 2 R - DU IR I AR .

2.3.2 ZERPAREHA(DSC)

HEWERZ A b ZEM dZENRIEMEZ A,
HNTH—EXNEAEDEMdZENREERS
I B AR B R 0, T DSC o LS, an
K5 . thIE S T, AN b 20 105.51 °C,
AT d 2450 109.68 C, i MR H R
i R 1 288 SR 0 OO i, LR 2R b o
5 5500 110.38 °C, 1 =5 %5 BE 3R M b 1 b 0 50
136.20 C. 3£ E 25 BLALE, (0% 2 3R L0 SR s
FHEG, ASA 8 C 25, @M% R O Shri i
L, N1947 6 C M. NI HIKiE A b 2

Fd R AR R R L.
2.4 EDS B&oih

ZLAM 3 G RETHAS B A BT e 28 | T IRk i 5
e AN, AT EE ik — 20t EDS 434, &8
I Al AL PR i FEH TR AL AN A 6 FR, 450 R
TN 3 A bR T AR | A a TR LIS,
W FE M T AR T R AR T R, H il i
1 1, HENDTTE D R IRACARTTTE, B ZE R A ZE.

3 HHig

AWFFEIT R T — Rl LU T I - RE TG IR
2 32, Bk G LA G T A 22 m J 4 B AUy
P 245 G i R O 1.

Koy BT AR F o B S 2E, AR S SEM
TE N HE N BN 2, BNSRERE 2 24 pnm. 1 F34
L IR - RE SR, AR ZE R IRTT R LABROT R
MR TTER Ry .l LM E T, AR 2
AT Bk L A- VU SR SR ER W, R v A T B
ZE. ISR OB T Bl A A i - e
R, A5 ZE v pd 2R M IROT R, PRI 28 O B
A LI IR ORI R TR AL T BE I 2, 585
FEZ R 24 pm.



264 ST AR AR 508 %

100 = 100 5
96 | (A) %0 _( )
92 + 50|
| 3 )
& 80t : @ or
76 = 50l
72+ & 40 |
68 L L L L L L L 30 L L L L L L L
4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
WA/ em™! PWEem ™!
100
(B) 95 1 (E)
90 + 90 L
80 + 85k
X X 80
w 10F o
W ¥ o7st L
60t pa] =
o ® 70r :
50 - 65 F
40 + 60 1 > g
55+ g ®
30 b . . . . . . . . . . . . -
4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
PFeE/em™! PWe/em™
100 F 100 ~=
95 1 (©) Y W 90 (F)
s |
< sl < Tt
Mo75tH 5 60t
270t 250t
65| s 20|
60
55| 30
50 | 20 +
1 1 1 1 1 1 10 1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
PEem™! P/ em™!

4 (AEARRaE,(BIEAERDLE,(OE&KRcE,(D)ESKIE, (E)REEM(F) REZEEMNIINLIEE
Fig. 4 IR spectra of (A) a-layer of laminated film, (B) b-layer of laminated film, (C) c-layer of laminated film, (D) d-layer of
laminated film, (E) rubber stopper, and (F) laminating layer of rubber stopper
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Fig. 6 EDS diagram of sediment of rubber stopper
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Table 3 Atomic concentrations of c-layer of laminated

film and sediment of rubber stopper

LY/l JLE FFE /%
iR Au 71.56

Ag 9.98

Br 8.15

C 571

0 4.61
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