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T B ) S SR I RS B, AR 2007 ~ 2016 4FikT
10 % [ ZM A M BT H 38 1R8I 28 00 ) o D 4 R
HE N TGt b, HAHEaar i as (LLEF
HE 15 LIS NNEEATGeih, AN A E AT
oD I 1.

* 1 BSMRER I EF BHIFER

Tab.1 Patent applications of foreign tobacco companies {4
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4 Hig A &t M) 5 o
1 FESUEELAE 1140 517 344 279
2 HWMEAR 336 70 74 192
3 HABEEAF 246 155 28 63
4 HERPEATF 204 119 22 63
5 ZE 64 1 0 63
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EEEN: IR (1981—) , Wi+, RN, FEMIFME IR 7E TAE, Tel: 0371-67672636; Email:Lyl200681@163.com
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=S
[\*]

B 522 4] Acta Tabacaria Sinica 2018 Vol.24 No.4

8

E 8
—
f"1

8

g
8

T~

/

——FE

---0F

(T8 ) bR 32k 2 aft

g 3
I~
<
/

-2

5

5]
o
L

Azoo7£§ vzooaﬁ ' 2009&1201051 2011?20123 vzolsﬁ '101455 '20153 '201525 '
Fi

| SERMRE. BAMHEFZEEEE = AR IR
WESRENFEREERR

Fig.1 Philip Morris Tobacco, Japan Tobacco and British American
Tobacco Company annual patent applications for heat-notburn
cigarettes
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SR 1) U A S 2 DA INARAS R e AR sk A
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ME R R, EHER T 5 AL E R =
o T U O R 9% [ T AORATH R ) AR B 5 A T R T
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PU EE AN ISR 00 5 1) S & AT Ry, RS
THE S S o B, WRKH LB NNE (F D .
T 2 B A T A Al Bk, B ARG T T
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Ber= i K o, AN B AU M 2016 £E 11 20
{036 JUTE 2021 G K ) 154 12360 W, Mk, 7
TR ] S AT, I AN SRR 1] AT b AR
BRI I

2 FmEER

H 1 117 37 75 45 BLAE B 00 00 #8418 408 AR 5 o)

(heat-not-burn(HNB) tobacco cigarettes) ) % i #4
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AT Z—, %A H 2008 E Lk #3012
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PRI R B H AT A DT T DA S R
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bt AR R E, RE S 8 MBS S,
SIS, ¥ Accord JoUE M M B S A N B, T O
8 Il R R BN AT A N R R AR R, R
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R T i 1 W RS

S AR N i BHCSS-JLT, A0S 84k TR R
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()RR TR, RS WX B — AR AN BRI o)
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Fig.2 The third generation electric heating products of Philip
Morris Tobacco Company

5 IO AR B B A 5y THS 2.2, HARE = MR
1QOS, HILF#T =485, 1QOS KM F i AR
FEA KL 350°C, MR AN 300°C ML A
3N, % B AN 1L A
B AR SRR R R AA) B B R B (tobacco stick) , F
rh HE B 40 1) B2 320 mg: 2. FH T AR AN
UL e FF 28 (holder) ; 3. X e frge k47 78
HLH 3 B (Charger) "o %= i E e Fth BH A

CHRE L, B AA R R R A (PLA)
Bes BTG IR E R FERR IR T e 22 R BL. DLRAE
MHEZE (JE 3, tobacco plug) I E A W BL 2 [A] ¥
A I B SRR Y rh S SRR LT e B 1
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Fig.3 The fourth generation THS2.2 products of Philip Morris
Tobacco Company

ML FIHRIE B CER I HGE DL it AT
(IS TR, AH PG T 3RS AL, 5% S 00 B H A 0 2
FE TN FAAS R 56 M8 B w1 it 77 T ) B AR AIE R I8 B0 A R 4
W o 00 SR M 2 ) P PR 2R 2 ) o P AR A 77 o
B & Glo™/Neostiks Al iFuse™/Neopods. Glo /% it T
2016 5 12 AA GIABIHAAL G, 10 8wt b
I G EBE RIS 5.4% B A, 2017 4 F R
P RERFTAARNR, I+ B IFUE7E 6 E e B,
iFuse &R MHE 2015 FRIHHREG A= 5, HRETE
B 1 Je MR ROR R i P,

P TR E P 7R, Glo 7= =2 H 2k 3 5 R
100 £57 5144 (1) T8 TH I i A2 M AN 1) 3 s 5 9% [
SERUR, Gl 4 FR, %7 SR R ) 4 B ah A

P, R—Fr RN E, TARREIEH
N 240~350°C 2, e InAGE FEAR T 250°C, Al
FPEF A0S (B2 5.4 mm) 46 A Glo In#i i H,
AL H IR AR AR AT P R o R M S
B HIE A (reconstituted and cut tobacco) 250 mg Al
HTIHET TR AL 14.5% HH M (ca. 14.5% dwb
glyceroD) ®%. 1l 4 FiR.
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Fig.4 Glo product of British American Tobacco Company
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ok, G 2 Ak /& iFuse 7 Vype ePen %5 44 () LAk I
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JItoR BT e o) 28 el I AR R TR R B A FE USB Tl 78
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% 300 1) o FERCH G2 DL G R A
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AT I H PR T e gl 2 fLI & B R & 4
(80%Ni/20%Cr) ZEAL AL MHTREE S <V A
BIENRWIEM T, %77 AR AT TR 1 P A
R N = E 753 S 5 W N S = R 3B 9
NSRS, T 5 LA s 4 17 5 R PR
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Fig.5 iFuse product of British American Tobacco Company
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T Ploom B 28 ¥R 7= 0 & P H AR 11
HIN#= S 6 Fras, GFEHEREE G, SmAkas Al
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FETBUR ST B IE AT 99% 747 B,
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Fig.6 Ploom Tech product of Japan Tobacco Company
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B B AT bR 0 O B i (Carbon Heated
Tobacco Product (CHTP) ) 51 &H it AF. &
Vo F 5 HE T DU KB IN A0 B i Premier —
Eclipse — New Eclipse — TOB-HT,

Premier: 1988 4%, i R 1A FEak
BN AT B 1] 5 Premier, WP 7 Fros BV %7 5
HIFHZ R ¥ B TR B AR, DATRE S B 2 v il
II RSN A, B R AR g, 7 e Y
ARGy VR BRUREE (JREEHMESH M5,
aluminum capsule, which is surrounded by the tobacco
rol) + P& MM S R IE EWe . iz AL 7
AT s N g S 1 o3 R =9 o/ iy G Y WA
RIEFERD T HETHA B2 ER i T A7 R ol %
RPRDRIME R S A PR PBRAGUSE: Tr) 8, 227 a7 R L
A AT -

Eclipse: 19954, B A mM— Pk T “AKE"
M, fESEE. MEF HAHEE T Eclipse 7= . 45
FtnrE 8 fior B X 51T Premier, Eclipse 7£ 25 i
S HEIN T R R B A R SRR (RN MR S AR )
HM R AR o %7 5 S 75%~80% & /KA
Ho, ERTRY “fE” (4 mg, FTC) f, MHZE
PR TR E AL 1mg, LT E G, WS,
A EDR G B R AEY TR E TR, RE %5
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Fig.7 Premier product of RJ Reynolds Tobacco Company
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Fig.8 Eclipse product of RJ Reynolds Tobacco Company
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(Carbon-heated tobacco product) "o 1% i Hi JH &L
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Fig.9 Carbon heating products of Japan Tobacco Company
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o FE R
B 11 BZAMEE Zero style =5 7
Fig.11 Zero style products of Japan Tobacco Company
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{5 2- 1§ 2 9 % A1 HMT (hexamethylenetetramine,
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J, BT ECE A CUE B, AR R Glo, TR
EHHE S. Poynton A1 D. Breheny Z5Mff 70 % B AH EL T
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32 MRS

ISR AN ERNREY, FERFE TS
WRIFE L A iy (%) [T AR 5 07 HH R <, RPN
AT DL B N ARG R 5 B O A AR R
MR EIRE, EAHFERET, MRS AR S
MEEEE T ERMES PP, Bk, FEESRER
PP 2 D% T 28 0 o ot 71 3 i S ) — A A
TN

XFF BRI AT P 8, F U S BRI Eclipse 17
At BE % FEAK 20 85% MBI ", KR 5, 3
B AR R 25 AR 80% s H A HH B AN 5 L4
ek HL AT A 5 ETS J7 TR 9% A % RNk
(S

b Rl 1 i W R R = ST /N )
— X EHCSS-E (Accord) 7= ity JUT- A 7= A= Ml i
AP, FEFH LK H. J. Roethig 25 BF 50 % B 2%
EHCSS-E /= it M R A P (TVOC) K&
RV RO ) 1 52 W) 250 R A R 4 il B AR 40%~50%
F190%"* ", 1Z 45 1013 B FE S R AL R. Tricker 55 )5
SERF T AR SRR Y XHF 55 =40 EHCSS-K 7= i,
FEZLIHE Y K. F. Pineda ZEHJF 75 % B EHCSS-K 41K

%2 BRI SAR B AR B LS T R R
1 90%, SAHKI ETS br&¥-5 AR 25 R
Y ETS b SV E R IEBRIHA ) 2 ~ 14 £, Hiz
I T8 JAE 2 2 %t F 28 PUAR THS2.2 (IQOS)
P, FESNELH N. Mottier fil M. 1. Mitova Z5 & V.
TREMEARI IR L (E XA B R B 1 S 3 5
FURH 250 BT PEAG 75325, WFFCERAH THS2.2 4L Jé T+
BT ARl HA ETS br& & 25 kil
AR U,

S O B0 B 5 BTS J5 TH B 7 v R
AEREM) TR R, (AAE W BRI T T
b BRI R, U3 B 1) M. Aughey fil M.Forster
SRR, X THEESHK TVOC, Jedi T M
3- ZEMEnE KB UK T, Glo Al iFuse 7= fh i T 45
FI2H, 528 A Be%,

AR TR, DUBARER = & ETS 19t 78 24
HHATICE, W3R 3 fioR. TS5 i 1 S 571
ZEgt, W AR R A N AL G B R — R P F . %
kA, TEETS i, & F WA EHCSS i&
FEFRE 4 HE ) IQOS. iFuse By, Glo &5 , A EL T % #1
LI, IR SR A TR .

% 3 EHCSS-E, EHCSS-K, THS2.2, Glo. iFuse & &&= B3t =S HE RN
Tab.3 Effects of EHCSS-E, EHCSS-K, THS2.2, Glo, iFuse and Conventional Cigarette products on air quality

N - Sol-PM Nicotine FPM UVPM 3-EP
=} \ii:: 3
Fih LIRS RSPAng /M) o /m) /(ug /) /(ug /m’) ng/m’)  Aug/m)
EHCSS-E4
(Accord) 0.157
EHCSS-E4”
(Qasis) 0.112
BEE 1]
ccl™ (155m*) 1.776
cc2 1.47
No smoking™” 0.095
EHCSS-K™ 0.164 13.74+0.5 — 134+ 7 13.94+0.5 —
B E
ccr (153m>) 1.799 199.7+0.4 9.11+1.82 363.4+4.1 193.34+1.9  3.3441.02

No smoking!® 0.045 —




XIMENNESE AR BE I R 1] R R IR B J 2 103
5k 3
. N Sol-PM Nicotine FPM UVPM 3-EP
=} \i.u_ 3
i PR RSP ) e’y e/ dedm))  dpedm) g )
THS2.2™ <0.0147 <0.466 1.61 <0.064 <0.789 <0.243
BIPAE
ccres (72.3m’, 8 m”/ 0.204 10.2 7.88 38.5 6.39
)
No smoking™”’ <0.0147 <0.466 0.51 <0.064 <0.789 <0.243
THS2.2™ <0.0147 <0.466 2.66 <0.064 <0.789 <0.243
AL Bt
ccrl (72.3m°, 4.8 0.268 9.84 29.9 8.5 40.8 7.61
m* )
No smoking!®’! <0.0147 <0.466 0.855 <0.064 <0.789 <0.243
THS2.2!% 0.0155 <0.466 1.09 <0.064 <0.789 <0.243
PR
ccr (72.3m’°, 8 m? 0.147 4.68 35 4.04 18.4 3.94
)
No smoking!®! <0.0147 <0.466 0.438 <0.064 <0.789 <0.243
Glo™ 0.32 <0.1
iFuse™” 0.79 0.24
[64] &ﬁbﬁ?“ﬂ
CCl1 (15503 28 9
[Corkn 33 8
No smoking" 1.3 0.2

7£: RSP: Respirable Suspended Particulates, 7] W A & V% M KL #; Sol-PM: Solanesol-related Particulate Matter, i J& B #H 5% (1) i ki 45
Nicotine: JE7 15 FPM: Fluorescent Particulate Matter, 7 YGHiki#); UVPM: UltraViolet absorbing Particulate Matter, 45 4MRIWCFIRIY); 3-EP:
3-Ethenyl Pyridine, 3- ZJ##E0EE; CC: Conventional Cigarette, # #F5MH; CC1 Fl €C2: 43 %y Marlboro Lights fl Marlboro Ultra % Ji;
CC™: Marlboro Lights #/H; CC': Marlboro Gold #&#H; CC1" I CC2': /3 %4 Lucky Strike 11 Du Maurier %/ .

3.3 FREERAERBREE
TEJTVE B A BT 1T, A v R RLRT R R
(University of Medicine and Dentistry of New Jersey)
[ J. Slade &5 1A X & F 4G 0 A1 New Eclipse K H [
FEM) FTC J7 1L BT X EE VR Al (1 77 VR AR B IR AR,
FyAh, X MR A Y ST R BT R SO R BORE
B R SR 5 T T SR M A e BT R
ARG 7 T, % 17 R M v e SE B ST (Roswell Park
Cancer Institute) 1) J L.Pauly "\ BI04 7= 5 (New
Eclipse) H' I35 38 £ 4E 4 R} T 58 23 00 T 9% & 1) f
& RN 5 BT RO S B S VR A A
#) H > (Smokers Information Center and Fagerstrom
Consulting) ) K.O.Fagerstrom 25 #ff 50 & 8, 51K
£ 5 )l (Now Box #l Carlton) #H bk, 7E 453 & CO
B R RIS B (Belipse) JF A B AR 3 7,

337 357 e WL K %% (Virginia Commonwealth
University) A.B.Breland %5 5 Z:4F 50 32 £F . 1t 4t,
H A A I IR AT R 2 7 AR S L M SR AL B
B (AR R 7 JEHE, AR e K2
(University of Bern) ] R. Auer %6 A\ XJ 3F 2L fjH &
1QOS F= i fg th 1 Fi%E, Bt RW 5% MG AL,
1QOS & B BE 2 M 5 e —1,2- —&s . H
5 R. Auer 3L T EE 0804, RE 1QOS A+
NI REENY) (FEEFGEED &= E T 5
LI, ABHRIERIEA T E) & BT 50%;: HH
Jike, B 1,2- ZEUERTBCE I IR EOR R H G
(11295 fi5) 4b, HARpr B BRIE S EE 90% . H L
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Current status and prospect of heat-not-burn tobacco products

LIU Yali, WANG Jinbang', ZHENG Xinzhang, QIU Jiqing, HONG Qunye, GONG Jinlong , ZHENG Lu
Zhengzhou Tobacco Research Institute of CNTC, Chinese Tobacco Science and Technology Information Center, Zhengzhou

450001, China

Abstract: With a view to help researchers in China to grasp product features and technical trends of heat-not-burn tobacco product of
international tobacco companies, novel tobacco products on sale in the market and under development in laboratory were collected and
analyzed. Safety features of smoke from these products were reviewed. Results showed that three multinational tobacco companies,
i.e. Philip Morris International, British American Tobacco and Japan Tobacco, Philip Morris International in particular, have paid more
attention to R&D of heat-not-burn tobacco product with respect to the number of patents. Smoke chemistry comparison showed that
heat-not-burn tobacco product is the most promising sector for tobacco industry in the future. Among all heat-not-burn tobacco products,
electrical heating is superior to carbon-heating in terms of taste and release of harmful components. Compared with purely electrical
heating, the hybrid products discharge less harmful ingredients in cigarette smoke.
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