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Abstract

Recently, the advance of nanotechnology shows a promising future in
medical industry fields as a leading technology of the 21st century.
Nanomedicine, a part of nanotechnology, refers to highly specific medical
application at the molecular levels for treating diseases or repairing
damaged tissues. Nanomaterials are amorphous or semi-crystalline
structures with at least one dimension ranging between 10-100 nm.
Nanomaterials offer several advantages as therapeutic and diagnostic tools
due to various sizes, large surface area, and ease of surface modification
with multivalent ligands from biological components such as peptides,
drugs, targeting biomarkers, etc. Most biomedical nanomaterials require
high specificity and sensitivity, which are typically achieved by
conjugation of targeting ligands or imaging agents, for improved affinity
(avidity) and targeting efficiency. To realize the nano-bio-medical industry,
the biocompatibility of nanomaterials is important for clinical purpose
such as drug delivery, diagnosis and theragnostic tools with in vivo
molecular imaging. The unique physical and chemical characteristics of
these nanomaterials have been specifically optimized in order to

minimize any potential cellular toxicity and unexpected immune

responses. To develop more practical nanomaterials for clinical system,

it is necessary to understand the accurate pharmacokinetic information
(absorption, distribution, metabolism, and elimination; ADME). In the
near future, nanotechnology is expected to be applied to the diagnosis and
treatments associated with personalized medicine. Nanomedicine will
accelerate the early diagnosis of disease progress or its chronic symptoms,
and will reduce the mortality of various diseases through personally
managed treatment. These nanomedicine technologies are expected to
build up a new platform utilizing innovative technology in the full scope of

medical application from prevention to final remedy.
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Figure 1. Size comparisons of nanomaterials
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Figure 2. Main fields and cases of application with nanomedicine
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Table 1. Approval by FDA and clinical trials with nanoparticles or drugs in U.S.A

Product Type of nanoparticle or drug Indication FDA Company
AmBisome® Liposomal/amphotericin B Fungal infection Approved 8/11/1997 FDA 50740 Gilead Sciences
Diprivan® Liposomal/propofol Anesthetic Approved 10/2/1989 FDA 19627 Zeneca Pharmaceuticals
PEGylated
Doxil® liposome/ doxorubicin Ovarian cancer Approved 11/17/1995 FDA 50718 OrthoBiotech
hydrochloride
VivaGel® Dendrimer/microbicide Topical microbicide for HIV FDA Fast Track (Phase 1) StarPharma
Definity® Nanolipid/perflutren Echocardiogram contrast agent Approved 7/31/2001 FDA 21064 ImaRx/BMS
Nanoparticlulate albumin/ ATEHTEN
Abraxane® P . Various cancers Approved 1/17/2005 FDA 21660 Pharmaceutical
paclitaxel i
artners
Cylclosert® Cyclodextrin nanoparticle Solid tumors Phase | Insert Therapeutics
Rapamune® Nanocrystal/sirolimus It:r;r::gloaig)pressant i ey Approved 9/15/1999 FDA 21083 Elan/Wyeth
Emend® Nanocrystral/aprepitant Nausea Approved 3/27/2003 FDA 21083 Elan/Merck
TriCor® Nanocrystal/fenofibrate Reduces cholesterol Approved 11/5/2004 FDA 19304 Elan/Abbott
Elan/Par
Megace ES®  Nanocrystal/megestrol acetate  Breast cancer Approved 7/5/2005 FDA 21778 Pharmaceutical
Companies
INGN-401 Liposomal/FUST Lung cancer Phase | Introgen
Combidex® Iron oxide Tumor imaging Phase i Advanced Magnetics
Aurimune® Colloidal gold/TNF Solid tumors Phase | Cytlmmune Sciences
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Figure 5. Molecular imaging and nanomedicine for diagnosis and treatment of diseases
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Shigellosis outbreaks in Incheon, Gyeonggi-do, and Busan in Korea followed by
successful infection prevention and control, 2013-2014

Abstract

Background : Shigellosis has been a major infectious disease in
Korea. In the past, high incidence of shigellosis was attributed to
poor sanitation and health care system. However, the incidence of
shigellosis was decreased dramatically due to consistent effort for the
improvement of the national health care system and public sanitation.
Nevertheless, mass outbreaks still have been occurring and
threatening our health.

Current event : Last winter, mass outbreak of shigellosis were
reported in Incheon, Gyeonggi-do, and Busan. Since there were a
total of 483 cases, this event was the largest outbreak in the past
decade. At the initial period of the outbreak, the Korea Centers for
Disease Control and Prevention, KCDC launched "Organization of
task force team for preventive measure of shigellosis outbreak."
It was launched immediately with public health centers in the
affected area. The source of the outbreak was clearly revealed as an
imported food, so in order to prevent further transmission, the
organization focused on interdiction of the distribution network of
the pertinent food, management of cases, and enhancement of public
sanitation. From these efforts, shigellosis outbreak has subsided
successfully after the implementation of this policy.

Prospective future : Nowadays, overall occurrences of not only
shigellosis but almost all water-borne and food-borne diseases have
been decreased due to improved public health care system and
sanitation. On the other hand, industrialized and globalized food
marketing system still threaten our health and increase the
probability of rapid and large outbreak of infectious diseases.
Conclusively, new perspective of preventive measures for infection

prevention and control would be necessary in the future.
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Table 1. Types of Shigella spp. and characteristics
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Figure 1. Yearly reported cases of shigellosis in Korea, 1910 to 2014
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Table 2. Summary of Shigellosis outbreaks due to S. sonnei in Incheon, Gyeongi—do, and Busan in Korea, 2013—-2014

. Duration Number Primary infection Secondary infection
Beden G e of outbreak of cases (Food intake) (Contact with people)
Total 483 435 48

A Nov 02-10 52 51 1
B Nov 21— Dec 06 77 76 1
C Nov 23-Dec 23 40 40 0
Group cases
Incheon D Nov 01-Dec 20 12 12 0
E Jan 22-Jan 30 11 0 1
F Dec 14-Dec 18 3 unclarified
Sporadic cases Nov 04-Jan 24 26 22
Gyeongi—do G Nov 18-Dec 10 228 213 15
Group cases
H Nov 24-Dec 09 32 19 13
Busan )
Sporadic cases - 2 2 0
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1. Xu LJ, Wang CQ, HuGZ, et al. 2004, Discovery on shigellosis
of flock in China and studies on the pathogenic specialty.
Chim J Prev Vet Med, 26: 281-286

2. Phalion A, Sansonetti PJ, 2003, Shigellosis: Innate mechanisms
of inflammatory destruction of the intestinal epithelium,
adaptive immune response, and vaccine development, Crit Rev
Immunol, 23: 371-401

3. Je Chul Lee, et el. 2006, Epidemiology of shigellosis in Korea,
J Bacteriol Virol, 36(2): 4149,

Table 3. Enforcing strategy for surveillance of mass outbreak of waterborne and food—borne diseases

Routine surveillance before mass outbreak

Surveillance of cases

Surveillance of pathogens

Hygienic inspection Public sanitary inspection

Epidemiological investigation N/A

Mandatory notification from hospitals and clinics

Investigation of notifying patient's specimens

Enforced surveillance after mass outbreak

Enforced notification for suspected cases(contaminated
food eating person, contact with confirmed case, etc.)
— Direct monitoring once a week

Investigation of all symptomatic cases when symptoms of
suspected cases occur, and some asymptomatic cases

Scrutiny of all suspected food and environmental factors

Instant epidemiological surveillance
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Introduction to Health Indicator Bank System of Community Health Survey in Korea

Abstract

Since 2007, the Korea Centers for Disease Control and
Prevention has executed the Community Health Survey for 20
districts, cities, and counties in Korea, and circulation of survey
questionnaire was newly adopted from 2010. However, this system
fails to fully reflect a variety of health status and characteristics of
public health demand depending on regions. Thus in order to settle
this issue, regional selective questionnaire that included various
region-specific health indicators was developed. It is possible to
promote a survey with additional regional-selective indicators by
using the standardized output indicators. Moreover, the health
indicator bank system that could reflect localized opinions was
adopted. The health indicator bank system can be used by anyone
including the general public, people concerned in a local community,
and those involved in policy making. In addition to health-related
assessment in a local community, it is also opened to individual

assessments.
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Figure 1. Demand survey process
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I Current Satus of Selected National Infectious Diseases Surveillance

1. Hand, Foot and Mouth Disease(HFMD) Republic of
Korea, week ending August 16, 2014 (33th Week)*
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Figure 1. The status of HFMD sentinel surveillance, 2011-2014

2. Ophthalmologic, Republic of Korea, week ending August 16, 2014 (33th week)
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Figure 1. The mean of outpatients to Epidemic keratoconjunctivitis for
a week

3. Influenza, Republic of Korea, week ending August 16,
2014 (33th week)
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Figure 2. The mean of outpatients to Acute hemorrhagic conjunctivitis for
a week
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending August 16, 2014 (33th Week)*

unit: no. of cases'

Classification of disease* Cvlvjzzfl? t ggﬂ v5vey:I:3r/ Total no. of cases by year ::Tfrz:f\?v:zlfes o
average’ 2013 2012 2011 2010 2009 : Country(no. of cases)
Cholera = = - 3 - & 8 -
Typhoid fever 1 204 3 156 129 148 133 168
Group Paratyphoid fever 1 24 2 54 58 56 55) 36  Indonesia(1)
I Shigellosis 3 64 4 294 90 171 228 180  Pnilippines(2)
EHEC 5 90 3 61 58 7 56 62
Viral hepatitis AS 30 962 4 867 1,197 5,521 = =
Pertussis 9 52 1 36 230 97 27 66
Tetanus 2 19 1 22 17 19 14 17
Measles 7 558 1 107 3 42 114 17 Vietnam(1)
Mumps 429 14,034 138 17,024 7,492 6,137 6,094 6,399
GrﬁuP Rubella 3 36 1 18 28 53 43 36
Viral hepatitis BS” 88 3,012 75 3,394 2,753 1,428 - = Vietnam(1)
st L T R R
Varicella 341 25,335 283 37,361 27,763 36,249 24,400 25,197  China(1)
Malaria 25 417 49 445 542 826 1,772 1,345  Africa(1), Uganda(1)
Scarlet fevertt 52 3,810 10 3,678 968 406 106 127
el S I B AR
Legionellosis 1 16 1 21 25 28 30 24
s"/:")’ég ey 2 11 3 56 64 51 73 24
Murine typhus = o - 19 41 23 54 29
Group  Scrub typhus 14 247 5 10,365 8,604 5,151 5,671 4,995
I Leptospirosis 1 5) 1 50 28 49 66 62
Brucellosis 2 12 = 16 17 19 31 24
Rabies - - - - = - - -
HFRS 4 102 4 527 364 370 473 334
Syphilis® 15 591 18 799 787 965 - =
CJD/VCJDS = 34 = 34 45 29 = =
Tuberculosis 629 23,482 77 36,089 39,545 39,557 36,305 35,845
HIV/AIDS 20 617 15 1,013* 868 888 773 768
Dengue fever 5 104 6 252 149 72 125 59 ';";:;‘B’;‘:élzémha”an a0
Q fever - 7 - 11 10 8 13 14
Group West Nile fevers - - - - 1 - - -
v Lyme Borreliosis 3 8 - 1 3 2 - -
Melioidosis - 1 - 2 - 1 - -
Chikungunya fever - - - 2 - - - -
SFTS 10 51 - 36 - - - -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease / variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from 1Ist week to current week in a year,

*The reported data for year 2014 are provisional data but the data for years 2009, 2010, 2011, 2012 and 2013 are finalized data (except for HIV/AIDS).

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,

F The reported surveillance data excluded Hansen's disease and no incidence data such as Diphtheria, Haemophilus influenzae type b, Poliomyelitis, Epidemic typhus,
Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Botulism, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel
Influenza, Tularemia, Newly emerging infectious disease syndrome and Tick—borne Encephalitis.

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was changed from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010,

9l Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total
of 5 preceding years (For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation only used 3—year
data (2011, 2012, 2013) because of being designated as of December 30, 2010,

** Data on viral hepatitis B included acute viral hepatitis B, HBsAg positive maternity and perinatal hepatitis B virus infection,

1 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,
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Table 3. Reported cases t of national sentinel surveillance disease in Republic of Korea, week ending AUGUST 9, 2014 (32th Week)*

unit: no. of cases

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ug;'r Current  Cum. 50 u;na.r Current  Cum. SC u;na.r Current  Cum. E? u;na.r Current  Cum. SC ug;r
week 2014 OV week 2014 >V week 2014 O week 2014 O week 2014 >V
average’ average’ average’ average® average®
Total 2.3 24.7 27.6 1.4 6.8 8.4 2.3 14.7 16.2 2.6 18.0 15.0 2.6 10.8 8.5

Cum: Cumulative counts from 1st week to current week in a year,
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

%4 54 ol3fsp)

(Table )2 At 537 438t Hg7rdwa) 20149 S 5 AL v|wst B2, Current week = 201449 g F2] Alx L¢~E
el Y, "Cum, 20142 20144 1535E 9 F71R9) A4 A4 12)11 5—year weekly averager= A|'d 58(2009—2013¢) 3

AT AR o]A 2F, o]F 239 AVAFFE 25F) Fwo 2 AXIET: 18|22 Current week 7} 5—year weekly average 2| *h_
A5 vlwshd s 5= ©hef AR ofide] 4lal =2 Has & 4= Qltk Motal no, of cases by years= A\t 5WZt e 7T
Ae-Z Yefl= 2 SAloIH A d%h-S vluwsl & o= ik

of) 201412 1232] '5—year weekly average(6E7t = &)= 2009EFE 20132 10F5E] 1457(X1Q] A1 A4S
& 255 = LhxE ez FIsiEict

* b—year weekly average(b\d F HiH)=(X1 + X2 + -+ + X25)/25

105 ES 13% 145

20144 S =

20134 X1 X2 X3 X4 X5
20124 X6 X7 X8 X9 X10
20114 X1 X12 X13 X14 X15
20104 X16 X17 X18 X19 X20
20094 X21 X22 X23 X24 X25

(Table 2)= 17| A-I= E2 -2 WAH R L S Hof £ glow, 7F IR Cum, 5-year average}t Cum, 20145
sl He 227 e] A Alardae] oigk o 5 3

2 5U(2009-2013¢) Foto] 7171 Alat LA B Lg & Ak

(Table 3y 72 F2PA] ZHEol ot Aludsho s 2T o2 Al&shA| afefsh=t] Lo Frk
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